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EXECUTIVE SUMMARY

A study using young swine as test animals was performed to measure the gastrointestinal
absorption of lead from four different test materials collected at the California Gulch
Superfund Site, located in and about the community of Leadville, Colorado. Young swine
were selected for use in the study primarily because the gastrointestinal physiology and
overall size of young swine are similar to that of young children, who are the population of
prime concern for exposure to soil lead.

The four test materials were each from different areas of the site. The following table
summarizes the nature of these samples:

II Sample Name Sample Description Lead Concentration
Phase I Residential Composite of surface soil from 28 different locations 7,510 ppm
Composite in the main residential area of Leadville
Fe-Mn-Pb Oxide Composite of three surface soils from near the Lake 4,320 ppm

Fork Trailer Park
AV Slag Sample of fines located at the base of a large pile of 10,600 ppm
water-quenched slag at the former AV Smelter
Oregon Gulch Composite of several subsamples of tailings material 1,270 ppm
collected from the Oregon Guich tailings
impoundment
— R T

The gastrointestinal absorption of lead in these test materials was investigated in a series of
three different studies. The designs of these studies were generally similar, with groups of
4-5 swine being exposed to test material and reference material (lead acetate) for 15 days.
However, there was some variation in the dose levels administered, as summarized below:

Dose Level (ug Pb/kg-day)
Study Test Materials -
Administered Test Material Lead Acetate
e R Rt
7 Phase I Composite 0, 25, 75, 225 0, 25,75
Fe-Mn-Pb Oxide
8 AV Slag 0, 25, 75, 225 0,25,75
12 Oregon Gulch 0, 225 0, 25,75, 225
— T

The amount of lead absorbed by each animal in each study was evaluated by measuring the
amount of lead in the blood (measured on days -4, 0, 1, 2, 3, 5,7, 9, 12, and 15), and the
amount of lead in liver, kidney and bone (measured on day 15 at study termination). The
amount of lead present in blood or tissues of animals exposed to test materials was compared
to that for animals exposed to lead acetate, and the results were expressed as relative
bioavailability (RBA). For example, a relative bioavailability of 50% means that 50% of the
lead in a test material was absorbed equally as well as lead from lead acetate, and 50%
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behaved as if it were not available for absorption. Thus, if lead acetate were 40% absorbed
into the body, about 20% of the lead in the test material would be absorbed into the body.

The RBA results for the four samples from the California Gulch site are summarized below:

Test Material

Measurement
Endpoint Phase I Fe-Mn-Pb AV Oregon

Composite Oxide Slag Guich

e
Blood Lead AUC 0.71 0.87 0.20 0.06
Liver Lead 0.92 0.96 0.11 0.05
Kidney Lead 0.91 1.24 0.10 0.04
Bone Lead 0.62 0.84 0.18 0.004
— e e

Because the estimates of RBA based on blood, liver, kidney, and bone do not agree in all
cases, judgment must be used in interpreting the data. In general, we recommend greatest
emphasis be placed on the RBA estimates derived from the blood lead data. This is because
blood lead data are more robust and less susceptible to random errors than the tissue lead
data, so there is greater confidence in RBA estimates based on blood lead. In addition,
absorption into the central compartment is an early indicator of lead exposure, is the most
relevant index of central nervous system exposure, and is the standard measurement endpoint
in investigations of this sort. However, data from the tissue endpoints (liver, kidney, bone)
also provide valuable information. We consider the plausible range to extend from the RBA
based on blood AUC to the mean of the other three tissues (liver, kidney, bone). The
preferred range is the interval from the RBA based on blood to the mean of the blood RBA
and the tissue mean RBA. Our suggested point estimate is the mid-point of the preferred
range. These values are presented below:

Relative Test Material
Bioavailability
of Lead Phase 1 Fe-Mn-Pb AV Oregon
Composite Oxide Slag Gulch
Plausible Range 0.71 - 0.82 0.87-1.0 0.13-0.20 0.03 - 0.06
Preferred Range 0.71 - 0.76 0.87 - 0.94 0.16 - 0.20 0.05 - 0.06
Suggested Point Estimate 0.74 0.90 0.18 0.06

These RBA estimates may be used to help assess lead risk at this site by refining the estimate
of absolute bioavailability (ABA) of lead in soil, as follows:

ABAsoil = ABAsolubIe : RBAsoil

Available data indicate that fully soluble forms of lead are about 50% absorbed by a child.
Thus, the estimated absolute bioavailability of lead in the test soils are as follows:
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i o
Absolute Test Material
Bioavailability

of Lead Phase 1 Fe-Mn-Pb AV Oregon
| Composite Oxide Slag Gulch
]‘ - i
! Plausible Range 36%-41% 43%-51% 6%-10% 2%-3%
i Preferred Range 36%-38% 43%-47% 8%-10% 2%-3%
| Suggested Point Estimate 37% 45% 9% 3%

= - -

These absolute bioavailability estimates are appropriate for use in EPA’s IEUBK model for
this site, although it is clear that there is both natural variability and uncertainty associated
with these estimates. This variability and uncertainty arises from several sources, including :
1) the inherent variability in the responses of different individual animals to lead exposure, 2)
uncertainty in the relative accuracy and applicability of the different measurement endpoints,
3) the extrapolation of measured RBA values in swine to young children, and 4) the potential
effect of food in the stomach on lead absorption. Thus, the values reported above are judged
to be reasonable estimates of typical lead absorption by children at this site, but should be
interpreted with the understanding that the values are not certain.
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BIOAVAILABILITY OF LEAD IN SOIL AND MINE WASTE
FROM THE CALIFORNIA GULCH NPL SITE
LEADVILLE, COLORADO

1.0 INTRODUCTION

Absolute and Relative Bioavailability

Bioavailability is a concept that relates to the absorption of chemicals and how absorption
depends upon the physical-chemical properties of the chemical and its medium (e.g., dust, soil,
rock, food, water, etc.) and the physiology of the exposed receptor. Bioavailability is normally
described as the fraction (or percentage) of a chemical which enters into the blood following an
exposure of some specified amount, duration and route (usually oral). In some cases,
bioavailability may be measured using chemical levels in peripheral tissues such as liver, kidney,
and bone, rather than blood. The fraction or percentage absorbed may be expressed either in
absolute terms (absolute bioavailability, ABA) or in relative terms (relative bioavailability,
RBA). Absolute bioavailability is measured by comparing the amount of chemical entering the
blood (or other tissue) following oral exposure to test material with the amount entering the
blood (or other tissue) following intravenous exposure to an equal amount of some dissolved
form of the chemical. Similarly, relative bioavailability is measured by comparing oral
absorption of test material to oral absorption of some fully soluble form of the chemical (e.g.,
either the chemical dissolved in water, or a solid form that is expected to fully dissolve in the
stomach). For example, if 100 ug of dissolved lead were administered in drinking water and
a total of 50 ug entered the blood, the ABA would be 0.50 (50%). Likewise, if 100 ug of lead
in soil were administered and 30 ug entered the blood, the ABA for soil would be 0.30 (30%).
If the lead dissolved in water were used as the reference substance for describing the relative
amount of lead absorbed from soil, the RBA would be 0.30/0.50 = 0.60 (60%). These values
(50% absolute bioavailability of dissolved lead and 30% absolute absorption of lead in soil) are
the values currently employed as defaults in EPA’s IEUBK model.

It is important to recognize that simple solubility of a test material in water or some other fluid
(e.g., a weak acid intended to mimic the gastric contents of a child) may not be a reliable
estimator of bioavailability due to the non-equilibrium nature of the dissolution and transport
processes that occur in the gastrointestinal tract (Mushak 1991). For example, fluid volume and
PH are likely to be changing as a function of time, and transport of lead across the gut will
prevent an approach to equilibrium concentrations, especially for poorly soluble lead compounds.
However, information on the solubility of lead in different materials is useful in interpreting the
importance of solubility as a determinant of bioavailability. To avoid confusion, the term
"bioaccessability" is preferred when referring to the amount of lead that dissolves under a
specified set of test conditions.

For additional discussion about the concept and application of bioavailability see Goodman et
al. (1990), Klaassen et al. (1996), and/or Gibaldi and Perrier (1982).




Using Bioavailability Data to Improve Exposure Calculations for Lead

Data on bioavailability are important for evaluating exposure and potential health effects for a
variety of different types of chemicals. This investigation focused mainly on evaluating the
bioavailability of lead in various samples of soil or other solid materials from mining, milling
or smelting sites. This is because lead may exist, at least in part, as poorly water soluble
minerals (e.g., galena), and may also exist inside particles of inert matrix such as rock or slag
of variable size, shape and association. These chemical and physical properties may tend to
influence (usually decrease) the solubility (bioaccessability) and the absorption (bioavailability)
of lead when ingested.

When data are available on the bioavailability of lead in soil, dust, or other soil-like waste
material at a site, this information can often be used to improve the accuracy of exposure and
risk calculations at that site. The basic equation for estimating the site-specific ABA of a test
soil is as follows:

ABAsoiI = ABAsolublc' RBAsoil

where:
ABA,; = Absolute bioavailability of lead in soil ingested by a child
ABA 0 = Absolute bioavailability in children of some dissolved or fully
soluble form of lead
RBA,; = RBA for soil measured in swine

Based on available information in the literature on lead absorption in humans, the EPA estimates
that the absolute bioavailability of lead from water and other fully soluble forms of lead is
usually about 50% in children. Thus, when a reliable site-specific RBA value for soil is
available, it may be used to estimate a site-specific absolute bioavailability as follows:

ABASO“ = 50% 'RBAsoil

In the absence of site-specific data, the absolute absorption of lead from soil, dust and other
similar media is estimated by EPA to be about 30%. Thus, the default RBA used by EPA for
lead in soil and dust compared to lead in water is 30%/50% = 60%. When the measured RBA
in soil or dust at a site is found to be less than 60% compared to some fully soluble form of
lead, it may be concluded that exposures to and hazards from lead in these media at that site are
probably lower than typical default assumptions. If the measured RBA is higher than 60%,
absorption of and hazards from lead in these media may be higher than usually assumed.



2.0 STUDY DESIGN

A standardized study protocol for measuring absolute and relative bioavailability of lead was
developed based upon previous study designs and investigations that characterized the young pig
model (Weis et al. 1995). This study was performed as nearly as possible within the spirit and
guidelines of Good Laboratory Practices (GLP: 40 CFR 792). Standard Operating Procedures
(SOPs) that included detailed methods for all aspects of the study were prepared, approved, and
distributed to all study members prior to the study. The generalized study design, quality
assurance project plan and all standard operating procedures are documented in a project
notebook that is available through the administrative record.

2.1  Test Materials
2.1.1 Sample Descriptions

Four different test materials from the California Gulch Superfund Site were collected and
analyzed in this investigation. A description of each of these samples is provided below.

Phase I Residential Soil Composite

This soil sample was collected early in the program, and was used in previous studies referred
to as "Phase I". It consisted of a composite of surface soils (0-6 inches) from 28 different
residential properties within Leadville. [Each sub-sample was selected to have a lead
concentration of at least 6,000 ppm, with actual values ranging from 6,380 ppm to 21,380 ppm.
The final lead concentration in the composite sample was 7,510 ppm.

Fe-Mn-Pb Oxide Soil Sample

This sample was a composite of three different surface soil samples (0-6 inches) collected near
the Lake Fork Trailer Park, located southwest of Leadville near the Arkansas River. Because
lead speciation studies indicated that lead in this area consisted largely of iron-lead oxide and
manganese-lead oxide, this sample was referred to as the "Fe-Mn-Pb Oxide" sample. The final
lead concentration in the composite was 4,320 ppm.

AV Smelter Slag Sample

This sample was collected from the toe of a steep slope on the northern edge of a large pile of
water-quenched slag which remains on the property of the former Arkansas Valley (AV)
Smelter, located just west of Leadville. The lead concentration in the sample was 10,600 ppm.

Oregon Gulch Tailings Sample

This sample was a composite of several subsamples of tailings collected from the Oregon Guich
tailings impoundment located in Oregon Gulch, just south of Leadville. The lead concentration
in the composite sample was 1,270 ppm.

2.1.2 CLP Analyses



Each of the four different samples were sieved using a 60-mesh nylon screen, and only the fine
fraction (particles less than about 250 um in diameter) derived from each sample were evaluated.
This is because it is believed that particles less than about 250 um are most likely to adhere to
the hands and be ingested by hand-to-mouth contact, especially in young children.

Table 2-1 lists the metal content of these sieved samples, measured using standard EPA Contract
Laboratory Program (CLP) methods.

2.1.3 Lead Phases

Each test material was analyzed by electron microprobe in order to characterize the lead
minerals present in the sample. The results are summarized in Figure 2-1. The solid bars
represent the length-weighted particle frequency of lead-bearing grains, and the open bars
represent the approximate fraction of the total lead mass accounted for by each phase.
Inspection of these graphs reveals the following main points:

. The Phase I Residential Soil Composite contains a variety of different lead
phases, with lead phosphate and iron-lead oxide being most common in terms of
particle frequency. However, the majority of the lead mass is accounted for by
lead phosphate, manganese lead oxide and cerussite (lead carbonate).

o The FeMnPb Oxide soil sample is relative more enriched in manganese lead oxide
and iron lead oxide, with manganese lead oxide accounting for most of the
relative lead mass.

. As expected, the most common lead-bearing particle type in the AV slag sample
is slag, but because the slag particles contain relatively low concentrations of
lead, the majority of the relative lead mass is present in other forms, mainly iron-
lead oxide and lead arsenic oxide.

. Lead in the sample of tailings from the Oregon Gulch impoundment consists
entirely of galena (lead sulfide), both in terms of particle count and relative lead
mass.

2.1.4 Particle Size Distributions

As noted above, small particles are often assumed to be more likely to adhere to the hands and
be ingested and/or be transported into the house. Further, small particles have larger surface
area-to-volume ratios than larger particles, and so may tend to dissolve more rapidly in the
acidic contents of the stomach than larger particles. Thus, small particles (e.g., less than 25-50
um) are thought to be of greater potential concern to humans than larger particles (e.g., 100-250
um or larger).

Figure 2-2 summarizes the size distribution of lead-bearing particles present in each sample.
As seen, there is a fairly wide size distribution in the Phase I Residential Soil Composite (Panel
A), the FeMnPb Oxide sample (Panel B), and the AV Slag sample (Panel C), although in all
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TABLE 2-1 METAL ANALYSIS OF TEST MATERIALS

Concentration (ppm)

Chemical Residential | Fe-Mn-Pb AV Oregon
Composite Oxide Slag Gulch
esgel
Aluminum 8670 11900 20800 248
Antimony 1.8 6.0 57.2 74.4
Arsenic 203 110 1050 1290
Barium 605 266 2430 14,2
Beryllium 0.06 1.0 1.2 2.0
Cadmium 59.9 385 12.8 4.0
Calcium 20100 3930 117000 8290
Chromium 9.1 7.5 431 8.0
Cobalt 2.0 6.9 53.8 10.1
Copper 657 165 2080 350
Iron 68120 27500 207000 391000
Lead 7510 4320 10600 1270
Magnesium 9521 2520 6360 118
Manganese 7090 1190 6910 126
Mercury 1.26 4.9 0.11 0.24
Nickel 5.6 7.5 7.1 28.2
Potassium 1500 1770 7390 451
Selenium 1.9 0.8 61.3 0.53
Silver 43 16.7 21.2 41.7
Sodium 6560 279 4080 34.1
Thallium <0.5 3.7 1.8 0.86
Vanadium 33.7 17.9 37.2 47.7
Zinc 13738 2650 67300 441
SR Am——




FIGURE 2-1 LEAD MINERALS OBSERVED IN SITE SOILS
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FIGURE 2-2 LEAD PARTICLE SIZE DISTRIBUTION
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cases the majority of all lead-bearing particles are less than 50 um in length. The lead-bearing
galena particles present in the Oregon Gulch tailings sample are especially small, with about
85% being less than 5 um in longest dimension.

2.1.5 Matrix Associations

If lead-bearing grains are entirely encased ("included") in a glassy or rocky matrix, the lead
grains are less likely to be bioavailable that if they are partly or entirely exposed ("liberated").
Information on the fraction of lead-bearing grains that are included are summarized below:

Test Material Percent of Lead Mass
that is "Liberated”
f-r
Phase I Residential Composite 92%
FeMnPb Oxide 99%
AV Slag 80%
Oregon Gulch Tailings 5%
-

As seen, most of the lead mass in the first three test materials is partly or entirely liberated.
In contrast, very few of the grains of galena observed in the Oregon Guich tailings sample are
liberated, with nearly 95% of the grains (and hence the lead mass) occurring entirely within the
confines of slag particles.

2.2  Experimental Animals

Young swine were selected for use in these studies because they are considered to be a good
physiological model for gastrointestinal absorption in children (Weis and LaVelle 1991). The
animals were intact males of the Pig Improvement Corporation (PIC) genetically defined Line
26, and were purchased from Chinn Farms, Clarence, MO. The animals were held under
quarantine to observe their health for one week before beginning exposure to test materials. To
minimize weight variations between animals and groups, the number of animals purchased from
the supplier was six more than needed for the study, and the six animals most different in body
weight on day -4 (either heavier or lighter) were excluded from further study. Any animals that
appeared to be ill were also excluded. The remaining animals were assigned to dose groups at
random. When exposure began (day zero), the animals were about 5-6 weeks old (juveniles,
weaned at 3 weeks) and weighed an average of about 8-11 kg. Animals were weighed every
three days during the course of the study. The group mean body weights over the course of
each study are shown in Figure 2-3. On average, animals gained about 0.3 to 0.4 kg/day, and
the rate of weight gain was comparable in all groups.

All animals were housed in individual lead-free stainless steel cages. Each animal was examined
by a certified veterinary clinician (swine specialist) prior to being placed on study, and all
animals were examined daily by an attending veterinarian while on study. Blood samples were
collected for clinical chemistry and hematological analysis on days -4, 7, and 15 to assist in
clinical health assessments. In the test groups covered in this report, there were no animals that
were judged by the principal investigator and the veterinary clinician to be seriously ill, and no
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FIGURE 2-3
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animals were removed from the study due to concerns over poor health.
2.3 Diet

Animals provided by the supplier were weaned onto standard pig chow purchased from MFA
Inc., Columbia, MO. In order to minimize lead exposure from the diet, the animals were
gradually transitioned from the MFA feed to a special low-lead feed (guaranteed less than 0.2
ppm lead, purchased from Zeigler Brothers, Inc., Gardners, PA) over the time interval from day
-7 to day -3, and this feed was then maintained for the duration of the study. The feed was
nutritionally complete and met all requirements of the National Institutes of Health-National
Research Council. The typical nutritional components and chemical analysis of the feed are
presented in Table 2-2. Typically, the feed contained approximately 5.7 % moisture, 1.7% fiber,
and provided about 3.4 kcal of metabolizable energy per gram. Periodic analysis of feed
samples during this program indicated the mean lead level (treating non-detects at one-half the
quantitation limit of 0.05 ppm) was less than 0.05 ppm.

Each day every animal was given an amount of feed equal to 5% of the mean body weight of
all animals on study. Feed was administered in two equal portions of 2.5% of the mean body
weight at each feeding. Feed was provided at 11:00 AM and 5:00 PM daily. Drinking water
was provided ad libitum via self-activated watering nozzles within each cage. Periodic analysis
of samples from randomly selected drinking water nozzles indicated the mean lead concentration
(treating non-detects at one-half the quantitation limit of 1 ug/L) was less than 2 ug/L.

2.4 Dosing

The dosing protocols for exposing animals to lead in each of the three different studies are
shown in Tables 2-3, 2-4 and 2-5. The dose levels for lead acetate were based on experience
from previous investigations that showed that doses of 25-225 ug Pb/kg/day gave clear and
measurable increases in lead levels in all endpoints measured (blood, liver, kidney, bone). The
doses of test materials were set at the same level as lead acetate, with one higher dose (225 ug
Pb/kg-day) included in case the test materials were found to yield very low responses.

Animals were exposed to lead acetate or test material for 15 days, with the dose for each day
being administered in two equal portions given at 9:00 AM and 3:00 PM (two hours before
feeding). Doses were based on measured group mean body weights, and were adjusted every
three days to account for animal growth. For animals exposed by the oral route, dose material
was placed in the center of a small portion (about 5 grams) of moistened feed, and this was
administered to the animals by hand. Most animals consumed the dose promptly, but
occasionally some animals delayed ingestion of the dose for up to two hours (the time the daily
feed portion was provided). These delays are noted in the data provided in Appendix 1, but are
not considered to be a significant source of error. Occasionally, some animals did not consume
some or all of the dose (usually because the dose dropped from their mouth while chewing).
All missed doses were recorded and the time-weighted average dose calculation for each animal
was adjusted downward accordingly.

Most studies also included one or more dose groups exposed to lead acetate by intravenous
injection. The results of these studies are presented elsewhere.
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TABLE 2-2 TYPICAL FEED COMPOSITION*®

Nutrient Name Amount Il Nutrient Name Amount
Protein 20.1021% Chlorine #0. 1911%
Arginine 1.2070% Magnesium 0.0533%
Lysine 1.4690% Sulfur 0.0339%
Methionine 0.8370% Manganese 20.4719 ppm
Met+Cys 0.5876% Zinc 118.0608 ppm
Tryptophan 0.2770% Iron 135.3710 ppm
Histidine 0.5580% Copper 8.1062 ppm
Leucine 1.8160% Cobalt 0.0110 ppm
Isoleucine 1.1310% lodine 0.2075 ppm
Phenylalanine 1.1050% Selenium 0.3196 ppm
Phe+Tyr 2.0500% Nitrogen Free Extract | 60.2340%
Threonine 0.8200% Vitamin A 5.1892 kIU/kg
Valine 1.1910% Vitamin D3 0.6486 kIU/kg
Fat 4.4440% Vitamin E 87.2080 IU/kg
Saturated Fat 0.5590% Vitamin K 0.9089 ppm
Unsaturated Fat 3.7410% Thiamine 9.1681 ppm
Linoleic 18:2:6 1.9350% Riboflavin 10.2290 ppm
Linoleic 18:3:3 0.0430% Niacin 30.1147 ppm
Crude Fiber 3.8035% Pantothenic Acid 19.1250 ppm
Ash 4,3347% Choline 1019.8600 ppm
Calcium 0.8675% Pyridoxine 8.2302 ppm
Phos Total 0.7736% Folacin 2.0476 ppm
Available Phosphorous | 0.7005% Biotin 0.2038 ppm
Sodium 0.2448% Vitamin B12 23,4416 ppm
Potassium 0.3733%

e - = e

* Nutritional values provided by Zeigler Bros., Inc.
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TABLE 2-3 DOSING PROTOCOL

STUDY 7
Number Dose Lead Dose (ug Pb/kg-d) |
Group of Material Exposure X

Animals Administered Route Target Actual l
R TR - oo ~

1 5 None Oral 0 -

2 5 Lead Acetate Oral 25 27

3 5 Lead Acetate Oral 75 74
e TR — . T |

4 5 Phase I Composite Oral 25 26

5 5 Phase I Composite Oral 75 78

6 5 Phase I Composite Oral 225 233
[} e e R — R

7 5 Fe-Mn-Pb Oxide Oral 25 25

8 5 Fe-Mn-Pb Oxide QOral 75 76

9 5 . Fe-Mn-Pb Oxide Oral 225 231

Doses were administered in two equal portions given at 9:00 AM and 3:00 PM each
day. Doses were based on the mean weight of the animals in each group, and were
adjusted every three days to account for weight gain.

Calculated as the administered daily dose divided by the measured or extrapolated
daily body weight, averaged over days 0-14 for each animal and each group.
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TABLE 2-4 DOSING PROTOCOL

STUDY 8
Number - Dose [ Lead Dose (ug Pb/kg-d)
Group of Material Exposure

Animals Admin&red Route Target | Actual®
5 5 None Oral 0 --
6 5 o Lead ;:cetate mOral 2;_ 26

IL_ 7 5 Lead Acetate Oral 75 77

8 5 T AV Slag 3 Oral 25 26
9 5 AV Slag Oral 75 76
19 ‘2 AX' Slag mOral 225 _L 234

Doses were administered in two equal portions given at 9:00 AM and 3:00 PM each
day. Doses were based on the mean weight of the animals in each group, and were
adjusted every three days to account for weight gain.

*  Calculated as the administered daily dose divided by the measured or extrapolated
daily body weight, averaged over days 0-14 for each animal and each group.
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TABLE 2-5 DOSING PROTOCOL

STUDY 12
Number Dose Lead Dose (ug Pb/kg-d)
Group of Material Exposure -
Animals Administered Route Target Actual
— == S 3
1 3 None Oral 0 -
2 5 Lead Acetate Oral 25 27
3 5 Lead Acetate Oral 75 78
4 5 Lead Acetate Oral 225 239
——————saim " e — e —
11 4 i Oregon Guich Tailings Oral 225 232

Doses were administered in two equal portions given at 9:00 AM and 3:00 PM each
day. Doses were based on the mean weight of the animals in each group, and were
adjusted every three days to account for weight gain.

®  Calculated as the administered daily dose divided by the measured or extrapolated
daily body weight, averaged over days 0-14 for each animal and each group.
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2.5  Collection of Biological Samples

Blood

Samples of blood were collected from each animal four days before exposure began (day -4),
on the first day of exposure (day 0), and ondays 1, 2, 3, 5, 7, 9, 12, and 15 following the start
of exposure. All blood samples were collected by vena-puncture of the anterior vena cava, and
samples were immediately placed in purple-top Vacutainer® tubes containing EDTA as
anticoagulant. Blood samples were collected each sampling day beginning at 8:00 AM,
approximately one hour before the first of the two daily exposures to lead on the sampling day
and 17 hours after the last lead exposure the previous day. This blood collection time was
selected because the rate of change in blood lead resulting from the preceding exposures is
expected to be relatively small after this interval (LaVelle et al. 1991, Weis et al. 1993), so the
exact timing of sample collection relative to last dosing is not likely to be critical.

Following collection of the final blood sample at 8:00 AM on day 135, all animals were humanely
cuthanized and samples of liver, kidney and bone (the right femur) were removed and stored in
lead-free plastic bags for lead analysis. Samples of all biological samples collected were
archived in order to allow for reanalysis and verification of lead levels, if needed, and possibly
for future analysis for other metals (arsenic, cadmium, etc.). All animals were also subjected
to detailed examination at necropsy by a certified veterinary pathologist in order to assess overall
animal health,

2.6  Preparation of Biological Samples for Analysis
Blood

One mL of whole blood was removed from the purple-top Vacutainer and added to 9.0 mL of
"matrix modifier”, a solution recommended by the Centers for Disease Control and Prevention
(CDCP) for analysis of blood samples for lead. The composition of matrix modifier is 0.2%
(v/v) ultrapure nitric acid, 0.5% (v/v) Triton X-100, and 0.2% (w/v) dibasic ammonium
phosphate in deionized and ultrafiliered water. Samples of the matrix modifier were routinely
analyzed for lead to ensure the absence of lead contamination.

Liver and Kidney
One gram of soft tissue (liver or kidney) was placed in a lead-free screw-cap teflon container
with 2 mL of concentrated (70%) nitric acid and heated in an oven to 90°C overnight. After

cooling, the digestate was transferred to a clean lead-free 10 mL volumetric flask and diluted
to volume with deionized and ultrafiltered water.

Bone
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The right femur of each animal was removed and defleshed, and dried at 100°C overnight. The
dried bones were then broken in half, placed in a muffle furnace and dry-ashed at 450°C for 48
hours. Following dry ashing, the bone was ground to a fine powder using a lead-free mortar
and pestle, and 200 mg was removed and dissolved in 10.0 mL of 1:1 (v:v) concentrated nitric
acid/water. After the powdered bone was dissolved and mixed, 1.0 mL of the acid solution was
removed and diluted to 10.0 mL by addition of 0.1% (w/v) lanthanum oxide (La,0O) in
deionized and ultrafiltered water.

2.7 Lead Analysis

Samples of biological tissue (blood, liver, kidney, bone) and other materials (food, water,
reagents and solutions, etc.) were arranged in a random sequence and provided to EPA’s
analytical laboratory in a blind fashion (identified to the laboratory only by a chain of custody
tag number). Each sample was analyzed for lead using a Perkin Elmer Model 5100 graphite
furnace atomic absorption spectrophotometer. Internal quality assurance samples were run every
tenth sample, and the instrument was recalibrated every 15th sample. A blank, duplicate and
spiked sample were run every 20th sample.

All results from the analytical laboratory were reported in units of ug Pb/L of prepared sample.
The quantitation limit was defined as three-times the standard deviation of a set of seven
replicates of a low-lead sample (typically about 2-5 ug/L). The standard deviation was usually
about 0.3 ug/L, so the quantitation limit was usually about 0.9-1.0 ug/L (ppb). For prepared
blood samples (diluted 1/10), this corresponds to a quantitation limit of 10 ug/L (1 ug/dL). For
soft tissues (liver and kidney, diluted 1/10), this corresponds to a quantitation limit of 10 ug/kg
(ppb) wet weight, and for bone (final dilution = 1/500) the corresponding quantitation limit is
0.5 ug/g (ppm) ashed weight.
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3.0 DATA ANALYSIS
3.1 Overview

Studies on the absorption of lead are often complicated because some biological responses to lead
exposure (especially blood lead level) may be non-linear functions of dose (i.e., tending to
flatten out or plateau as dose increases). The cause of this non-linearity is uncertain, but might
be due to either non-linear absorption and/or to non-linear biological response per unit adsorbed
dose. (Preliminary results from this program suggest the non-linear blood lead response is due
to due to non-linear lead binding by blood rather than non-linear gastrointestinal absorption).
In any event, when the dose-response curve for either the reference material (lead acetate) and/or
the test material is non-linear, RBA is equal to the ratio of doses that produce equal responses
(not the ratio of responses at equal doses). This is based on the simple but biologically plausible
assumption that equal absorbed doses of Pb** yield equal biological responses. Applying this
assumption leads to the following general methods for calculating RBA from a set of non-linear
experimental data:

1. Plot the biological responses of individual animals exposed to a series of oral
doses of soluble lead (e.g., lead acetate). Fit an equation which gives a smooth
line through the observed data points.

2. Plot the biological responses of individual animals exposed to a series of doses
of test material. Fit an equation which gives a smooth line through the observed
data.

3. Using the best fit equations for reference material and test material, calculate

RBA as the ratios of doses of test material and reference material which yield
equal biological responses. Depending on the relative shape of the best-fit lines
through the lead acetate and test material dose response curves, RBA may either
be constant (dose-independent) or variable (dose-dependent).

The principal advantage of this approach is that it is not necessary to understand the basis for
a non-linear dose response curve (non-linear absorption and/or non-linear biological response)
in order to derive valid RBA estimates. Also, it is important to realize that this method is very
general, as it will yield correct results even if one or both of the dose-response curves are linear.
In the case where both curves are linear, RBA is dose-independent and is simply equal to the
ratio of the slopes of the best-fit linear equations.

3.2  Fitting the Curves

There are a number of different mathematical equations which can yield reasonable fits with the
dose-response data sets obtained in this study. Conceptually, any equation which gives a smooth
fit would be acceptable, since the main purpose is to allow for interpolation of responses
between test doses. In selecting which equations to employ, the following principles were
applied: 1) mathematically simple equations were preferred over mathematically complex
equations, 2) the shape of the curves had to be smooth and biologically realistic, without
inflection points, internal maxima or minima, and 3) the general form of the equations had to
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be able to fit data not only from this one study, but from all the studies that are part of this
project. . After testing a wide variety of different equations, it was found that all data sets could
be well fitted using one of the following three forms:

Linear (LIN): Response = a + b-Dose
Exponential (EXP): Response = a + c- (1-exp(-d - Dose))

Combination (LIN+EXP): Response = a + b-Dose + c-(1-exp(-d - Dose))

Although underlying mechanism was not considered in selecting these equations, the linear
equation allows fitting data that do not show evidence of saturation in either uptake or response,
while the exponential and mixed equations allow evaluation of data that appear to reflect some
degree of saturation in uptake and/or response.

Each dose-response data set was fit to each of the equations above. If one equation yielded a
fit that was clearly superior (as judged by the value of the adjusted correlation coefficient R?)
to the others, that equation was selected. If two or more models fit the data approximately
equaily well, then the simplest model (that with the fewest parameters) was selected. In the
process of finding the best-fits of these equations to the data, the values of the parameters (a,
b, ¢, and d) were subjected to some constraints, and some data points (those that were outside
the 95% prediction limits of the fit) were excluded. These constraints and outlier exclusion steps
are detailed in Appendix 1 (see Section 3). In general, most blood lead AUC dose-response
curves were best fit by the exponential equation, and most dose-response curves for liver, kidney
and bone were best fit by linear equations.

3.3  Responses Below Quantitation Limit

In some cases, most or all of the responses in a group of animals were below the quantitation

limit for the endpoint being measured. For example, this was normally the case for blood lead
~ values in unexposed animals (both on day 4 and day O, and in control animals), and also
occurred during the early days in the study for animals given test materials with low
bioavailability. In these cases, all animals which yielded responses below the quantitation limit
were evaluated as if they had responded at one-half the quantitation limit.

3.4 Quality Assurance
Analvtical Quality Assurance

A number of steps were taken throughout these studies to evaluate the quality of the results,
including blind analysis of numerous duplicate samples (to check reproducability), blind analysis
of "check samples" of blood provided by CDCP (to check accuracy), and independent analysis
of blood lead values by the CDCP (to check inter-laboratory performance). The results of these
analyses are presented in detail in Appendix 1, Section A (Study 7), Section B (Study 8) and
Section C (Study 12), and the results are summarized in Table 3-1.
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TABLE 3-1 SUMMARY OF QA RESULTS

Category Parameter Study Number
7 8 12
Correlation of EPA results | Slope 0.97 0.97 0.96
for duplicate samples of
blood R? 0.99 0.99 0.99
— o o e Ef —-o
Correlation of EPA results | Slope 0.96 1.06 1.16
for duplicate samples of
bone and tissue R? 0.99 0.98 0.997
IF= oz
EPA results for CDCP Low Standard 1.07 1.25 0.79 -T
blood lead check samples )
(ratio of mean of measured Medium Standard 0.88 0.73 0.95
to nominal value) High Standard 0.97 0.94 1.04
— - — o — IF
Correlation of inter- Slope 0.74 0.91 0.98 1‘
laboratory analyses of ;
blood (EPA vs CDCP) R 0.91 0.99 0.98 "
— o -
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As seen, there is generally excellent agreement between duplicates analyses of both blood lead
and tissue lead, with best fit slopes and correlation coefficients (R?) both being near one.
Performance on check samples is also generally very good, with the mean ratios
(observed/nominal) mainly falling between 0.8 and 1.2. Results of blood samples analyzed by
CDCP tend to be slightly lower than those measured by the EPA laboratory, with the slopes of
the best fit linear lines through the data of 0.74-0.92. The reason for the apparent difference
in results between the EPA laboratory and the CDCP laboratory is not clear, but might be
related to differences in sample preparation techniques (CDCP was sent aliquots of whole blood
which they prepared and diluted independently). In any event, regardless of the reason, the
differences are sufficiently small that they are likely to have no significant effect on calculated
RBA values. In particular, it is important to realize that if both the lead acetate and test soils
dose-response curves are biased by the same factor, then the biases cancel in the calculation of
the RBA. '

Data Audits and Spreadsheet Validation

All analytical data generated by EPA’s analytical laboratory were validated prior to being
released in the form of a database file. These electronic data files were "decoded" (linking the
sample tag to the correct animal and day) using Microsoft’s database system ACCESS® (Version
5 for Windows). To ensure that no errors occurred in this process, original electronic files were
printed out and compared to printouts of the tag assignments and the decoded data.

All spreadsheets used to manipulate the data and to perform calculations (see Appendix 1) were
validated by hand-checking random cells for accuracy.
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4.0 RESULTS

Detailed raw data for each animal in each of these studies are presented in Appendix 1 (Sections
A, B, and C). The following sections provide a summary of the results, focusing on mean
results for each dose group investigated.

4.1 Blood Lead vs Time

Figure 4-1 shows the group mean blood lead values as a function of time during the studies.
As seen, blood lead values began at or below quantitation limits (about 1 ug/dL) in all groups,
and remained at or below quantitation limits in control animals. In animals given repeated oral
doses of lead acetate or test material, blood levels began to rise within 1-2 days, and tended to
plateau before the end of the study (day 15).

4.2  Dose-Response Patterns
Blood Lead

The measurement endpoint used to quantify the blood lead response was the area under the curve
(AUC) for blood lead vs time (days 0-15). AUC was selected because it is the standard
pharmacokinetic index of chemical uptake into the blood compartment, and is relatively
insensitive to small variations in blood lead level by day. The AUC was calculated using the
trapezoidal rule to estimate the AUC between each time point that a blood lead value was
measured (days 0, 1, 2, 3, 5,7, 9, 12, and 15), and summing the areas across all time intervals
in the study. The detailed data and calculations are presented in Appendices A to C, and the
results are shown graphically in Figure 4-2. Each data point reflects the group mean exposure
and group mean response, with the variability in dose and response shown by standard error
bars. The figure also shows the best-fit equation through each data set except for the Oregon
Gulch sample in Study 12 (where only one dose was administered).

As seen, the dose response pattern is non-linear for both the soluble reference material (lead
acetate, abbreviated "PbAc"), and for each of the test materials. Dose response curves for Phase
I soil and Fe-Mn-Pb Oxide soil (Panel A) are rather similar to the curve for lead acetate, while
the response for AV Slag (panel B) and Oregon Gulch tailings (Panel C) are clearly lower than
for lead acetate.

Tissue Lead

The dose-response data for lead levels in bone, liver and kidney (measured at sacrifice on day
15) are detailed in Appendices A to C, and are shown graphically in Figures 4-3 through 4-5,
respectively.

As seen, all of these dose response curves for tissues are fit by linear equations. As was the
case for the blood lead AUC endpoint, the dose-response curves for Phase I soil and Fe-Mn-Pb
Oxide soil (Panel A) are rather similar to the curve for lead acetate, while the response for AV
Slag (panel B) and Oregon Gulch tailings (Panel C) are clearly lower than for lead acetate.
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FIGURE 4-1

GROUP MEAN BLOOD LEAD BY DAY
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FIGURE 4-2

BLOOD LEAD DOSE-RESPONSE
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FIGURE 4-3 BONE LEAD DOSE-RESPONSE
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FIGURE 4-4 LIVER LEAD DOSE-RESPONSE
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FIGURE 4-5 KIDNEY LEAD DOSE-RESPONSE
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4.3 Calculated RBA Values

Relative bioavailability values were calculated for each test material for each measurement
endpoint (blood, bone, liver, kidney) using the method described in Section 3.0. The results are
shown below:

Test Material

Measurement
Endpoint Phase 1 Fe-Mn-Pb AV Oregon

Composite Oxide Slag Guich
Blood Lead AUC 0.71 0.87 0.20 0.06
Liver Lead 0.92 0.96 0.11 0.05
Kidney Lead 0.91 1.24 0.10 0.04
Bone Lead 0.62 0.84 0.18 0.004

Recommended RBA Values

As shown above, for each test material, there are four independent estimates of RBA (based on
blood, liver, kidney, and bone), and the values do not agree in all cases. In general, we
recommend greatest emphasis be placed on the RBA estimates derived from the blood lead data.
There are several reasons for this recommendation, including the following:

D

Blood lead calculations are based on multiple measurements over time, and so are
statistically more robust than the single measurements available for tissue
concentrations. Further, blood is a homogeneous medium, and is easier to
sample than complex tissues such as liver, kidney and bone. Consequently, the
AUC endpoint is less susceptible to random measurement errors, and RBA values
calculated from AUC data are less uncertain.

Blood is the central compartment and one of the first compartments to be affected
by absorbed lead. In contrast, uptake of lead into peripheral compartments (liver,
kidney, bone) depends on transfer from blood to the tissue, and may be subject
to a variety of toxicokinetic factors that could make bioavailability determinations
more complicated.

The dose-response curve for blood lead is non-linear, similar to the non-linear
dose-response curve observed in children (e.g., see Sherlock and Quinn 1986).
Thus, the response of this endpoint is known to behave similarly in swine as in
children, and it is not known if the same is true for the tissue endpoints.

Blood lead is the classical measurement endpoint for evaluating exposure and
health effects in humans, and the health effects of lead are believed to be
proportional to blood lead levels.




However, data from the tissue endpoints (liver, kidney, bone) also provide valuable information.
We consider the plausible range to extend from the RBA based on blood AUC to the mean of
the other three tissues (liver, kidney, bone). The preferred range is the interval from the RBA
based on blood to the mean of the blood RBA and the tissue mean RBA. Our suggested point
estimate is the mid-point of the preferred range. These values are presented below:

— o |
Relative Test Material
Bioavailability
of Lead Phase I Fe-Mn-Pb AV Oregon
Composite Oxide Slag Gulch
Plausible Range 0.71-0.82 | 0.87-1.0 0.13 - 0.20 0.03 - 0.06
Preferred Range 0.71-0.76 | 0.87-0.94 0.16 - 0.20 0.05 - 0.06
Suggested Point Estimate 0.74 0.90 0.18 0.06
] e e e

4.4 Estimated Absolute Bioavailability in Children

These RBA estimates may be used to help assess lead risk at this site by refining the estimate
of absolute bioavailability (ABA) of lead in soil and other similar solid media (slag, tailings),
as follows:

ABAmedium x = ABAsoluble ) RBAmedium x

Available data indicate that fully soluble forms of lead are about 50% absorbed by a child
(USEPA 1991, 1994). Thus, the estimated absolute bioavailability of lead in soil-like site media
are calculated as follows:

ABAmedium x = 50% - RBAm"di“m X

Based on the RBA values shown above, the estimated absolute bioavailabilities in children for
the four site media tested at this site are as follows:

R T e
Absolute Test Material
Bioavailability
of Lead Phase 1 Fe-Mn-Pb AV Oregon
Composite Oxide Slag Gulch

Plausible Range 36%-41% 43%-51% 6%-10% 2%-3%
Preferred Range 36%-38% 43%-47% 8%-10% 2%-3%
Suggested Point Estimate 37% 45% 9% 3%

4.5 Uncertainty

These absolute bioavailability estimates are appropriate for use in EPA’s IEUBK model for this
site, although it is clear that there is both variability and uncertainty associated with these
estimates. This variability and uncertainty arises from several sources. First, differences in
physiological and pharmacokinetic parameters between individual animals leads to variability in
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response even when exposure is the same. Because of this inter-animal variability in the
responses of different animals to lead exposure, there is mathematical uncertainty in the best fit
dose-response curves for both lead acetate and test material. This in turn leads to uncertainty
in the calculated values of RBA, because these are derived from the two best-fit equations.
Second, there is uncertainty in how to weight the RBA values based on the different endpoints,
and how to select a point estimate for RBA that is applicable to typical site-specific exposure
levels. Third, there is uncertainty in the extrapolation of measured RBA values in swine to
young children. Even though the immature swine is believed to be a useful and meaningful
animal model for gastrointestinal absorption in children, it is possible that differences in stomach
pH, stomach emptying time, and other physiological parameters may exist and that RBA values
in swine may not be precisely equal to values in children. Finally, studies in humans reveal that
lead absorption is not constant even within an individual, but varies as a function of many
factors (mineral intake, health status, etc.). One factor that may be of special importance is time
after the last meal, with the presence of food tending to reduce lead absorption. The values of
RBA measured in this study are intended to estimate the maximum uptake that occurs when lead
is ingested in the absence of food. Thus, these values may be somewhat conservative for
children who ingest lead along with food. The magnitude of this bias is not known, although
preliminary studies in swine suggest the factor may be relatively minor.
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APPENDIX 1

DETAILED DATA SUMMARY
CALIFORNIA GULCH SITE SAMPLES

1.0 OVERVIEW

Performance of the three studies covered in this report involved collection and reduction of a
large number of data items. All of these data items and all of the data reduction steps are
contained in Microsoft Excel spreadsheets that are available upon request from the administrative
record. These files are intended to allow detailed review and evaluanon by outside parties of
all aspects of each study.

This Appendix provides detailed descriptions of the data reduction steps, along with printouts
of selected tables and graphs from the XLS files, organized into three sections, as follows:

Section Study Test Materials =J|
A 7 Phase I Residential Composite Soil
Fe-Mn-Pb Oxide Soil
B 8 AV Slag
C 12 Oregon Gulch Tailings
o

Any additional details of interest to a reader can be found in the XLS spreadsheets.
2.0 RAW DATA AND DATA REDUCTION STEPS
2.1 Body Weights and Dose Calculations

Animals were weighed on day -1 (one day before exposure) and every three days thereafter
during the course of the study. Doses of lead for the three days following each weighing were
based on the group mean body weight, adjusted by addition of 1 kg to account for the expected
weight gain over the interval. After completion of the experiment, body weights were estimated
by interpolation for those days when measurements were not collected, and the actual
administered doses (ug Pb/kg) were calculated for each day and then averaged across all days.
If an animal missed a dose or was given an incorrect dose, the calculation of average dose
corrected for these factors. These data and data reduction steps are shown in Tables 1 and 2 of
Sections A, B, and C. Doses which required adjustment are shown by a heavy black box
outlining the value in Table 1 in each section.

2.2  Blood Lead vs Time




Blood lead values were measured in each animal on days -4, 0, 1, 2, 3, 5, 7, 9, 12, and 15.
The raw laboratory data (reported as ug/L of diluted blood) are shown in Table 3 of Sections
A, B, and C. These data were adjusted as follows: a) non-detects were evaluated by assuming
a value equal to one-half the quantitation limit, and b) the concentrations in diluted blood were
converted to units of ug/dL in whole blood by dividing by a factor of 1 dL of blood per L of
diluted sample. The results are shown in the right-hand column of Table 3 in each section.
Figures 1 to 3 in each section plot the results for individual animals organized by group and by
day. Figure 4 of each section plots the mean blood lead value for each dosing group by day.

After adjustment as above, values that were more than a factor of 1.5 above or below the group
mean for any given day were "flagged" by computer as potential outliers. These values are
shown in each section in Table 4 by cells that are shaded gray. Each data point identified in this
way was reviewed and professional judgment was used to decide if the value should be retained
or excluded. In order to avoid inappropriate biases, blood lead outlier designations were
restricted to values that were clearly aberrant from a time-course and/or dose-response
perspective. In this study, none of the flagged values were excluded in study 8 or 12 (Tables
B-5 and C-5), and two values were excluded in study 7 (Table A-5).

2.3  Blood Lead AUC

The area under the blood lead vs time curve for each animal was calculated by finding the area
under the curve for each time step using the trapezoidal rule:

AUC,; to d) = 0.5*(r;+1r)*(d;-d)
where:

d = day number
r = response (blood lead value) on day i (r;) or day j (r;)

The areas were then summed for each of the time intervals to yield the final AUC for each
animal. These calculations are shown in Table 6 in each section. If a blood lead value was
missing (either because of problems with sample preparation, or because the measured value was
excluded as an outlier), the blood lead value for that day was estimated by linear interpolation.

2.4 Liver, Kidney and Bone Lead Data

At sacrifice (day 15), samples of liver, kidney and bone (femur) were removed and analyzed for
lead. The raw data (expressed as ug Pb/L of prepared sample) are summarized in Table A-7.
These data were adjusted as follows: a) non-detects were evaluated by assuming a value equal
to one-half the quantitation limit, and b) the concentrations in prepared sample were converted
to units of concentration in the original biological sample by dividing by the following factors:

Liver: 0.1 kg wet weight/L. prepared sample
Kidney: 0.1 kg wet weight/L prepared sample




Bone: 2 gm ashed weight/L prepared sample

The resulting values are shown in the right-hand column of Table 7 in each section.

3.0 CURVE FITTING
Basic Eguations

A commercial curve-fitting program (Table Curve-2D™ Version 2.0 for Windows, available
from Jandel Scientific) was used to derive best fit equations for each of the individual dose-
response data sets derived above. A least squares regression method was used for both linear
and non-linear equations. As discussed in the text, three different user-defined equations were
fit to each data set:

Linear (1IN): Response = a + b-Dose
Exponential (EXP): Response = a + ¢ (1-exp(-d - Dose))

Combination (LIN+EXP): Response = a + b-Dose + ¢-(1-exp(-d - Dose))

Constraints

In the process of finding the best-fits of these equations to the data, the values of the parameters
(a, b, ¢, and d) were constrained as follows:

. Parameter "a" (the intercept, equal to the baseline or control value of the
measurement endpoint) was constrained to be non-negative and was forced in all
cases to be the same for the reference material (lead acetate) and the test
materials. This is because, by definition, all dose-response curves for groups of
animals exposed to different materials must arise from the same value at zero
dose. In addition, for blood lead data, "a" was constrained to be equal to the
mean of the control group + 20% (typically 7.5 + 1.5 AUC units).

° Parameter "b" (the slope of the linear dose-response line) was constrained to non-
negative values, since all of the measurement endpoints evaluated are observed
to increase, not decrease, as a function of lead exposure.

] Parameter "c" (the plateau value of the exponential curve) was constrained to be
non-negative, and was forced to be the same for the reference material (lead
acetate) and the test material. This is because: 1) it is expected on theoretical
grounds that the plateau (saturation level) should be the same regardless of the
source of lead, and 2) curve-fitting of individual curves tended to yield values of
"¢" that were close to each other and were not statistically different.



. Parameter "d" (which determines where the "bend" in the exponential equation
occurs) was constrained to be greater than 0.0045 for the lead acetate blood lead
(AUC) dose-response curve. This constraint was judged to be necessary because
the weight of evidence from all studies clearly showed the lead acetate blood lead
dose response curve was non-linear and was best fit by an exponential equation,
but in some studies there were only two low doses of lead acetate used to define
the dose-response curve, and this narrow range data set could sometimes be fit
nearly as well by a linear as an exponential curve. The choice of the constraint
on "d" was selected to be slightly lower than the observed best-fit value of "d"
(0.006) when data from all lead acetate AUC dose-response curves from all of the
different studies in this program were used. This approach may tend to
underestimate relative bioavailability slightly in some studies (especially at low
doses), but use of the information gained from all studies is judged to be more
robust than basing fits solely on the data from one study.

In general, one of these models (the linear, the exponential, or the combination) usually yielded
a fit (as judged by the value of the adjusted correlation coefficient R* and by visual inspection
of the fit of the line through the measured data points) that was clearly superior to the others.
If two or more models fit the data approximately equally well, then the simplest model (that with
the fewest parameters) was selected.

Qutlier Identification

During the dose-response curve fitting process for each study, all data were carefully reviewed
to identify any anomalous values. Typically, the process used to identify outliers was as
follows:

Step 1 Any data points judged to be outliers based on information derived from analysis
of data across multiple studies (as opposed to conclusions drawn from within the
study) were excluded.

Step 2 The remaining raw data points were fit to the equation judged to be the most
likely to be the best fit (linear, exponential, or mixed). Table Curve 2-D was
then used to plot the 95% prediction limits around the best fit line. All data
points that fell outside the 95% prediction limits were considered to be outliers
and were excluded.

Step 3 After excluding these points (if any), a new best-fit was obtained. In some cases,
data points originally inside the 95% prediction limits were now outside the
limits. However, further iterative cycles of data point exclusion were not
performed, and the fit was considered final.

It should be noted that professional judgment can be imposed during any stage of the above
outlier identification process. In this study, one additional data point was determined to be an

outlier and excluded from analysis.



Curve Fit Results

For each section, Table 8 lists the data used to fit these curves, indicating which endpoints were
excluded as outliers and why, and Table 9 shows the type of equation selected to fit each data
set, and the best fit parameters. The resulting best-fit equations for the data sets are shown in
Figures 7 and greater, found at the end of each section. Values excluded as outliers are
represented in the figures by the symbol "+",

4.0 RESULTS -- CALCULATED RBA VALUES

The value of RBA for a test substance was calculated for a series of doses using the following

procedure:

1. For each dose, calculate the expected response to test material, using the best fit
equation through the dose-response data for that material.

2. For each expected response to test material, calculate the dose of lead acetate that
is expected to yield an equivalent response. This is done by "inverting" the dose-
response curve for lead acetate, solving for the dose that corresponds to a
specified response.

3. Calculate RBA at that dose as the ratio of the dose of lead acetate to the dose of

test material. For the situation where both curves are linear, the value of RBA
is the ratio of the slopes (the "b" parameters). In the case where both curves are
exponential and where both curves have the same values for parameters "a" and
"c", the value of RBA is equal to the ratio of the "d" parameters.

The results are summarized in Table 10 in each section.
5.0 QUALITY ASSURANCE DATA

A number of steps were taken throughout the studies in this project to ensure the quality of the
results, including 5% duplicates, 5% standards, a program of interlaboratory comparison. These
steps are detailed below, with figures and tables presented in Sections A, B, and C.

Duplicates

Duplicate samples were prepared and analyzed for about 5% of all samples generated during the
study. In each section, Table 11 lists the first and second values for blood, liver, kidney, and
bone. The results are shown in Figure 5 of each section.

Standards

The Centers for Disease Control and Prevention (CDCP) provide a variety of blood lead "check
samples” for use in quality assurance programs for blood lead studies. Each time a group of
blood samples was prepared and sent to the laboratory for analysis, several CDCP check samples
of different concentrations were included. In each section, Table 12 lists the concentrations




reported by the laboratory compared to the nominal concentrations indicated by CDCP for the
samples submitted during this study, and the results are plotted in Figure 6.

Interiaboratory Comparison

An interlaboratory comparison of blood lead analytical results was performed by sending a set
of 15 randomly selected whole blood samples from this study to CDCP for independent analysis.
In each section, the data are presented in Table 13, and the results are plotted in Figure 6.
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w0 727 | wes  es2 00.4 963 835 008 94.4 82.1 889 840 920 80.2 937 910 885
1 734 | 1098 10867 1038 1121 1104 1083 1100 1050 1005 1088 1063 1058 1113 1094 1078
0 754 | 947 918 89.2 57.3 568 960 1015 1008 1003 1054 1040 1027 1045 995 95.0 104




Swine Sudy Phass ) Exp 7

TABLE A -3 RAW AND ADJUSTED BLOOD LEAD DATA
PHASE Il EXPERIMENT 7

qualifier _lab result (ug source file

1 control 0 1 -4 951014 ,

1 control 0 1 -4 T851014 05 -

1 confrol 0 12 -4 TO51014 1.2
735 8-970153 1 control 0 < 1 -4 T951014 05
743 B-970155 1 control 0 < 1 o4 1951014 05
703 | 8-970141 2 PBAC 2% < 1 -4 T951014 05
709 8-970158 2 PbAC 25 L 1 -4 T951014 05
748 8-970132 2 PoAL 2% < 1 -4 T851014 0.5
750 8.970120 2 PbAC 25 < 1 -4 T951014 05
755 8-970140 2 PbAc 25 < 1 -4 TR51014 05
71 8-870172 3 PbAc 7% < 1 4 T851014 0.5
715 8-970129 3 PhAc 75 < 1 -4 T951014 05
716 8.970136 3 PbAC 75 < 1 -4 T951014 05
747 8970128 3 PbAc 7% < 1 -4 Ta51014 0.5
731 8-970145 E PbAZ 7% - 1 -4 T951014 05
704 8970123 4 Phase | 25 « 1 -4 T951014 05
712 8-870157 4 Prase | 25 < 1 -4 T851014 05
736 8-970133 4 Phase | 25 b 1 -4 T951014 05
740 8970147 4 Phase | 25 « 1 -4 Ta51014 0.5
753 8970171 4 Phase | 26 < 1 4 T951014 05
702 8970162 ] Phasa | 75 < 1 -4 T951014 05
708 8-870135 5 Prase | 7% < 1 -4 TE51014 05
728 8970121 5 Phase | 75 < 1 -4 T851014 05
739 8-970154 -] Prasa | 75 < 1 -4 TH5104 0.5
756 8870181 ) Phase | k() < 1 -4 1951014 05
717 897011 [ Frase | 225 < 1 i T951014 05
723 &-970148 8 Phase | 225 < 1 -4 T951014 05
725 8970130 6 Phase | 225 < 1 -4 T951014 05
732 8970142 (] Phase | 225 < 1 -4 T951014 Q5
737 8970174 (] Phage | n5 < 1 -4 Ta51014 05
707 8970137 7 FeMn PO 25 < 1 -4 951014 05
713 8-970156 7 Fea/Mn PbO 25 < 1 4 To51014 05
730 8-970189 7 FeMn PbO 25 < 1 -4 TE51014 05
738 8970127 7 FeMn PbO 25 « 1 -4 T951014 06
741 8870166 7 FeMn PO 25 < 1 -4 TI51014 05
733 5970144 ] Fea/Mn PO 7% < 1 -4 T851014 0.5
742 8970148 ] FeMn PO 75 « 1 -4 TE51014 0.5
746 8970146 ] FaMn PO 5 « 1 -4 Ta51014 05
749 8-870165 8 Fevin PO 7% < 1 -4 T951014 05
1 8.870170 8 FeMn PO i) - 1 -4 T951014 06
719 8970169 9 FaMn PbD 25 < 1 -4 T951014 05
721 8970168 :} FeMn PO 225 - 1 -4 TR51014 05
729 &-970164 ] FeMn PbO 225 < 1 4 To51014 0.5
744 970122 ] FeMin PBO 225 < 1 -4 T951014 0.5
TAS 8970150 ] FaMn PO 25 < 1 -4 TO51014 05
722 970125 10 N 100 11 -4 T951014 11
724 8-970180 10 v 100 < 1 - TS51014 05
727 8970173 10 v 100 « 1 L] T951014 ()
734 8-870151 10 v 100 < 1 -4 Ta51014 05
754 &-970126 10 L\'A 100 < 1 -4 T951014 0.5
708 8-970214 1 control 0 < 1 0 T851018 0.5
714 8970229 1 control 0 < 1 0 T951018 0.5
718 2970181 1 control 0 < 1 0 TE51014 05
735 8970213 1 controt 0 < 1 0 T851018 05
743 8-970179 1 control 0 - 1 0 T951014 05
703 8970222 2 PbAC 25 « 1 0 Ta51018 05
700 8970219 2 PbAc 25 < 1 +] T951018 05
748 8-970193 2 PRAC 25 « 1 0 T851014 0.5
750 8-970205 2 PhAc 25 53 0 T951014 53
755 8970189 2 PbAc 25 < 1 4] TO51014 05
™ 8970226 3 PDAC 75 « 1 0 T851018 0.5
716 8970224 3 PbAz ki < 1 [ T951018 05
716 8870227 3 PbAc 75 < 1 0 T951018 05
747 8-970202 3 PbAc % < 1 0 Ta51014 [+£-]
3 8-970200 3 PbAc 7% « 1 0 TR51014 05
704 8970216 4 Phase | i < 1 0 T951018 0.5
72 &970205 4 Prasa | 25 < 1 [ TH51014 05
736 8-970218 4 Phase | %5 < 1 0 To61048 05
740 e-970188 4 Prass | 25 < 1 0 T5104 [+£-]
753 8-970183 4 Phase | 25 < 1 [+] To51014 0.5
702 &-970217 5 Prase | 75 < 1 0 T951018 05
708 8-9702214 5 Phasa | 75 < 1 [+ T951018 05
728 B-970204 ) Phase ) 7% « 1 0 To51014 0.5
739 8-970201 5 Phase | 75 < 1 0 T851014 06
756 8970185 ] Phase | 75 « 1 (1] 1951014 0.5
77 8970195 ] Prase | 225 < 1 0 T951014 05
723 8970206 ] Phase | 225 < 1 0 Te51014 05
726 8970207 8 Phase | 225 < 1 0 Te51014 05
732 8970177 6 Phasea | 225 < 1 0 TI51014 05
737 8970175 [ Prase | 225 < 1 1] 1951014 05
707 8-970187 7 FeMn PO 25 0 T951014 Clotted
713 8970223 7 FaMn PO 25 = 1 0 T851018 0.5
730 8970218 7 FeMn PO 25 < 1 [+ T951018 05
738 B-570192 7 FeMn PO 25 « 1 0 T951014 05
™ 8970211 7 Femn PO 25 < 1 -] T951018 05
733 85970176 8 FeMin PbO 75 < 1 0 Ta51014 05
742 8970197 ] FaMn POO 75 < 1 0 T951014 05
T46 8.970178 8 FeMn PHO 75 « 1 0 Te51014 0.5




Swina Sy Phass ) Exp 7

™ 8-970194 8 FeMn PbO ] L4 1 0 7951014 05
718 8-970180 9 FeMn PbO 225 «< 1 0 1051014 05
721 s970186 9 FoMn PHO 225 < 1 0 T951014 05
729 8970226 9 FaMMn PbO 225 < 1 0 1951018 05
744 8870228 9 FeMn PbO 226 < 1 0 TOS1018 0.5
748 8970220 9 Fa/Mn PbO 225 < 1 0 T951018 05
122 8970198 10 v 100 < 1 0 951014 05
T24 8-870208 10 v 100 < h ] [+} 1951014 05
727 s.970182 10 v 100 < 1 0 T851014 05
734 8970191 10 v 100 < 1 0 T951014 05
76: 8-970199 10 v 100 2.6 Q T951014 26
706 070217 conwol 0 < 1 1 TS51018 05
714 8970268 1 control 0 < 1 1 T951018 05
718 8-970268 1 condrol [} < 1 1 Tas1018 05
735 8970246 1 control 0 < 1 1 T51018 05
743 B-870283 1 control [} < 1 1 Ta51018 05
03 8-570251 2 PbAc 25 < 1 1 T951018 0.5
709 8970242 2 PbAc 25 < 1 1 951018 05
748 8970733 2 PbAc 25 « 1 1 1851018 05
750 ao70262 2 Phac 25 < 1 1 TOS1018 05
755 8970278 2 Phac 2 « 1 1 To41018 05
711 8970261 3 PoA: 75 < 1 1 T951018 05
kat ] 89702458 3 PhAg 75 < 1 1 T951018 0.5
716 8970254 3 PbAC 75 < 1 1 1951018 05
747 so70231 3 PbAc 76 14 1 951018 14
ke $-970241 3 PbAs 75 < 1 1 T51018 05
704 2970260 4 Phase | 2% < ¥ 1 Te51018 05
712 8970240 4 Phase | 25 « 1 1 TE51018 05
736 8970237 4 Prase | 25 « 1 1 TeS1018 05
740 BSTO209 4 Phase | 25 < 1 1 To81018 05
753 BO70253 4 Phase | 25 « 1 1 T951018 05
702 8970285 5 Prase | 75 « 1 1 Ta51018 08
708 Bg7082 5 Prase i % < 1 1 TO51018 05
728 sgr0270 85 Phase ! 75 12 1 7951018 12
738 8970230 & Phase ! 7 < 1 1 Te51018 05
756 8970281 5 Prase 75 < 1 1 1851018 05
77 8970252 6 Phase | 26 18 1 T951018 18
723 8970272 & Phase | 225 26 1 T951018 26
725 BO702C7T 6 Phase | 224 31 1 T951018 ad
732 8970250 6 Phase | 226 < 1 1 T851018 05
737 89702714 8 Phase | 25 13 1 T961018 13
707 8870244 7 FaMMn PbO 5 < 1 1 951018 05
713 so70276 7 FeMn PEO 25 < 1 1 1851018 06
730 8970269 7 FeMMn PHO 25 < 1 1 TH51018 05
738 8970265 7 Fe/Mn FbO 25 < 1 1 951018 05
741 8970284 7 FeMn PbO 25 < 1 1 1951018 06
733 8970234 B FaMMn FbO ] < 1 1 TO51018 05
742 BO70256 8 FeMMn PHO % < 1 1 Te51018 03
746 s970279 B FeMn PHO 7 < 1 1 1951018 05
749 8-970264 ] FaMn PbO ™ = 1 1 TE51018 08
751 Bo70287 B FeMn PbO 75 16 1 T$51018 18
719 8970238 9 FeMin PbO 225 14 1 951018 14
721 8970263 9 FeMMn PYO 225 29 1 T951018 29
729 8970249 9 Fa/Mn PbO 225 3 1 T951018 3

744 8970267 9 FeMn PO 225 22 1 T951018 22
745 8970274 B FeMn PbO 25 22 1 951018 22
> 8970273 10 v 100 1s 1 T951018 "s
724 8970232 10 v 100 18 1 Ta51018 118
7 8970239 10 Y, 100 159 1 T951018 159
734 8970243 10 v 100 77 1 TB51018 77
754 8-970266 10 W 100 X 1 951018 29
7& 8.8 50308 1 control 0 < 1 2 TO51018 05
714 8970329 1 control 0 < 1 2 TEE1018 05
T8 8970208 1 contrel 0 « 1 2 051018 05
735 8970223 1 conrol 0 < 1 2 T951018 05
743 8-970300 1 cartrol 0 < 1 2 T51018 05
703 Bo7021 2 PbAc 2 < 1 2 TO51018 05
709 8970332 2 PbAC 25 < 1 2 T51018 05
748 8970203 2 PbAC 2% < 1 2 951018 05
750 8970312 2 PbAc 25 < 1 2 Te51018 05
755 8-970311 2 PhAg 25 L 1 2 T51018 05
714 8970327 3 PhAC 75 12 2 1851018 12
715 8970328 3 PbAC b < 1 2 T951018 05
e 8-870318 3 PbAc i 23 2 T951018 23
747 8970235 23 PoAc 7 25 2 T951018 25
™ B8-970304 3 PbAe 75 18 2 TH51018 1.8
704 970317 4 Phase | 25 < 1 2 TO51018 05
712 87027 4 Phase | 5 < 1 2 1951018 05
738 8970316 4 Phase | 25 « 1 2 951018 05
740 8-970322 4 Phase | 25 < 1 2 Ta51018 05
753 8-970303 4 Phasga | 2% < 1 2 TO51018 05
702 BO7030 5 Prase | bt « 1 2 T951018 05
708 84970310 5 Phase | 75 23 2 1951018 23
728 8970321 5 Prase | 7 28 2 TOE1018 28
739 89702%0 5 Phase | 75 1 2 T851018 1

756 8-970337 5 Phase | 75 1.2 2 Tas101a 1.2
717 8870301 & Fhase | 225 58 2 1951018 58
723 8970305 6 Phase | 225 6 2 T951018 [

125 8-970286 [ Phase | 225 47 2 T951018 47
7% s970302 6 Phass | 225 23 2 1951018 23
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Tes1018

7 25 27 2
713 sor0338 7 Fe/Mn PO 25 « 1 2 1951018
™ Bo70202 7 Fa/Mn PbO 25 < 1 2 TE51018
738 a970290 7 FeMr £60 25 < 1 2 1951018
741 8970308 7 FeMn P50 25 1 2 Te51018
733 8970328 8 Fe/Mn Fo0 75 19 2 TE51018
742 8970285 B Fa/Mn PO 75 < 1 2 To51018
746 B970333 @ Fa/Mn PbO 7% < 1 2 TE51018
749 8970205 8 FeMn PO ] « 1 2 1251018
751 8970313 8 FaMn POO 7 17 2 T951018
719 8570339 9 FeMn PO 225 45 2 T951018
721 8970315 9 Fa/Mn P60 225 73 2 1951018
7% 5070294 9 Fe/Mn PbO 225 37 2 Te51018
744 8070306 9 FaMn PO 25 46 2 1951018
745 8970289 9 Fe/Mn PrO 25 56 2 Tos51018
72 8070206 10 v 100 122 2 T951018
724 8970326 10 v 100 15 2 1851018
727 B-870324 10 v 100 20,8 2 T951018
734 8570307 10 N 100 92 2 1951018
754 8070334 10 v 100 1.9 2 1951018
706 B-970388 1 control 0 < i 3 T951018
714 BO70367 1 control 0 < 1 3 TE51018
718 8970394 9 control 0 < 1 3 To31023
736 8570344 1 controi 0 < 1 3 T951018
3 807035 1 control 0 < 1 3 1951018
703 8970385 2 Pbac 2 < 1 3 TO51018
700 887030 2 PbAc 25 < 1 3 851018
748 8970357 2 PhAC 25 < 1 3 Te51018
750 8970351 2 PhA: 25 < 1 3 951018
755 so70368 2 PbAc 25 < 1 3 1051018
m 8970363 3 PbAc ™ < 1 3 T851018
718 8970384 3 PbAc 7 < 1 3 51018
716 8970354 3 Pobe ) 19 3 T951018
747 8970387 3 PbAc 41 23 3 TE51018
3 8970378 3 PbAc 7% 23 3 T951018
704 89703468 4 Phase | 25 « 1 3 951018
712 B970385 4 Phase | 25 < 1 3 1851018
736 897035 4 Phase | 5 « 1 3 T951018
740 8970366 4 Prase | 26 e 1 3 T951018
753 8970386 4 Phase | 2 < 1 3 T951018
702 8970393 S Prase | b 14 3 TE51023
08 8970383 5 Phase | 75 2 a Te51018
728 8970383 5 Phase | 75 25 3 1951018
739 8970370 5 Prase) 75 3 3 T951018
756 8970391 5 Phase | 7 15 3 1951023
77 BOT0M8 6 Phase | 225 54 a T951018
123 8970355 & Phase | 225 [ 3 Te51018
725 8970380 6 Phass | 225 46 3 T951018
732 89702382 6 Phase| 25 28 3 851018
737 8970390 6 Phase | 25 a 3 Tos1023
707 8970377 7T FeMn PbO 25 22 3 T951018
713 89703711 7 FaMn PbO 25 13 3 Te51018
730 soT0388 7 FeMn PEO 25 < 1 3 T951018
738 8970372 7 FeMn PbO 25 « 1 3 T951018
741 970342 7 FeMn PO 25 < 1 3 Tes1018
733 8970361 B FaMn PHO 75 12 3 Te51018
742 8970362 8 FeMn PO 75 < 1 3 Te51018
746 8970264 8 Fe/Mn PbO 7% 1 3 T951018
749 BH70345 8 FeMn PO 75 « 1 3 Tos1018
754 8970348 & FaMn PbO 75 2 3 Te51018
% 870352 9 FeMMn PO 225 38 3 T9%51018
el BS70374 9 FeMn PbO 25 58 3 951018
729 8570341 8 Fe/Mn PbO 25 69 3 T951018
744 8970392 9 FaMn Poo 2% 56 3 TH51023
745 8970356 9 FaMn PbO 25 58 3 Tos1018
72 8970376 10 v 100 133 3 T951018
724 8970379 10 Y 100 135 3 TE51018
727 8970360 10 N 100 188 3 T951018
7 8970375 10 v 100 96 3 1951018
754 8970347 10 v 100 143 3 1951018
Vo6 E070413 7 control (] < i 3 TO51023
714 8970435 1 control 0 < 1 5 1951023
718 8970401 1 conrel 0 < 1 6 1951023
735 8970415 1 control 0 < 1 5 T951023
743 8570424 1 conrel 0 < 1 6 1951023
703 8970410 2 PbAC 25 « 1 5 Te51023
709 8970440 2 POAC 25 < 1 6 1951023
748 BH70420 2 PhAc 2 < 1 5 851023
750 8970421 2 PoAC 25 < 1 5 1951023
55 2070418 2 PbAC 2 18 5 1951023
m 8970434 3 PbAc 75 « 1 5 1851023
715 8970397 3 PoAc 75 17 5 T951023
718 8970385 3 PbAc 75 53 5 7851023
747 8970443 3 PbAC 7% 3 6 7951023
73 8970402 3 PoA: 7 27 5 1851023
704 8970408 4 Phase | 25 « 1 5 T951023
712 8970419 4 Phase | 25 « 1 5 T951023
736 8970433 4 Phase | 25 < 1 5 1851023
740 BH70405 4 Phase | 25 « 1 5 T951023
753 SO70445 4 Phase | 25 < 1 5 T51023




Swine Study Pracsa I Kxp 7

in number [T rou| materin! administered dosage ualifier _lab result (u d source file
58 .
708 8970446 5 Phasa | % 3 5 T951023
728 B-970366 ] Prase | (] 37 -] 1951023
738 8-970398 5 Phase t %5 11 5 T951022
756 8-9T0426 5 Phase | 7% 32 5 T951023
"7 8-970422 6 Phase | 225 B4 5 T951023
723 8970423 [} Phase | 25 55 & T951023
728 8-970436 6 Fhase | 25 47 5 TE51023
732 8-970407 6 Phase | 25 42 5 T951023
737 8-570428 6 Phase | 225 53 5 T951023
07 B-870427 7 FeMn PbO 25 19 5 T951023
713 8.970408 7 FeMn PO 5 < 1 5 T951023
730 8-970438 7 FeMn PbO 25 1.1 5 T951023
738 8-370400 7 FaMdn PbO 25 < 1 5 T851023
741 8.970447 7 FeMn PbO 25 ] 5 T951023
733 2970411 8 FaMn PO 7% 12 5 1951023
742 8-970416 8 FeMn PO 75 17 5 T951022
748 8-970441 8 FaMn PhQ 7% 25 5 Tos1022
749 8-970430 8 Femn PbO 75 < 1 5 T951023
751 8970439 8 FaMn PO 75 kY] 5 T851023
9 8-970437 -] Famin POO 25 4 5 Ta51023
k4l 8870417 :} FeMn PO 225 10.7 L) TE51023
729 8970442 -] FeMn POO 25 83 5 1951023
744 B8-B70448 4 FeMn PbO 225 56 5 TE51023
745 8-570449 -] Fe/Mn POO 225 63 5 T951023
T2 8-970431 10 v 100 156 5 T951023
724 8-870399 10 v 100 177 5 Ta51023
727 8970426 10 v 100 189 5 T951023
134 8-970408 10 v 100 1.1 5 T951023
754 8-870444 10 I\L 100 14.5 5 T951023
706 aoroae7r 1 control 0 < 1 7 7851023
714 B-H70456 1 control o < 1 ? Ta51023
718 8-970500 1 conirol 0 < 1 7 T951023
738 8970484 1 conirot [} < 1 7 7951023
743 8970468 1 conrol 0 < 1 7 T951023
703 8-970480 2 PhAs 2 « 1 7 Te51023
708 8-970602 2 Poac 25 < 1 7 T951023
748 8970480 2 PbAc 25 1 7 T51023
750 8-970467 2 PoAz 25 < 1 7 T951023
785 8-970482 2 PbAc 25 2 7 1951023
kak! 8-970452 3 PbAz; % 18 7 TRE1023
715 8970462 3 Poie i) 18 7 T951023
716 B-970485 3 PbAC (-] 56 7 TE51023
747 8970461 3 PbAL 75 34 7 T951023
731 8-970483 3 PbAc % a8 7 T951023
704 8-970488 4 Phase | 25 < 1 7 T951023
712 8.870463 4 Phase | 25 1.1 7 951022
736 8970475 4 Phase | ] < 1 7 Ta51023
740 8-970482 4 Phase | 2% < 1 7 T951023
753 8-870471 4 Phass | 25 “ 1 7 Tes1023
702 8-970476 5 Phmse | 75 16 7 T51023
708 8-970479 5 Phase | 75 27 7 1951023
728 8-970503 5 Prwse | 7% a7 7 T951023
739 8-970487 5 Prase | 75 198 7 1951023
756 8070454 E) Prass | (] 3 7 TE51023
" B-970499 6 Phasa | 5 (A} 7 T851023
723 8-970470 (] Prase | 225 6.2 7 T951023
725 8-970474 6 Phase | 225 87 7 Te51023
732 8-870451 [ Prase | 225 62 7 Te51023
737 8-970489 6 Phase | 25 54 7 T951023
707 8-970484 7 FaMn PHO 25 2 7 T951023
713 8970491 7 FeMn PbO 25 < 1 7 Te51023
730 8-870457 7 Fa/Mn PO 25 22 7 T851023
738 8-970496 7 Famin PO 2% < 1 7 51023
™ 8.870485 7 FaMin PbO 25 < 1 7 T951023
733 8-970501 8 FeMn PO 7% 2 7 T851023
742 8-970466 8 FaMin PO 7% 14 7 T951023
746 8-970459 [} FeMn PRO 7% 25 7 T851023
749 8-970478 8 Fe/Mn PbO 7% 16 7 T851023
kil 8.970477 8 FeMn PbO 75 3 7 T51023
719 8970494 9 Fa/Mn PHO 26 6.1 7 981023
kil B-970455 9 FeMn PoO 25 79 7 951023
729 8-970480 9 FeMn PbO 225 8BS 7 T951023
744 8-870504 g FeMn PbO 225 82 7 Te51023
745 8-970451 ] FeMn PpO 25 7.2 7 T851023
0 8970485 10 v 100 181 7 T51023
724 8.870453 10 v 100 16.7 7 T951023
727 2970472 10 v 100 233 7 T851023
734 8.970488 10 v 100 133 7 T951023
754 8-970498 10 [\ 100 15.8 7 T951023
ToE 970626 1 oo 0 < 1 ) 761023
714 8-870528 1 control 0 “ 1 8 7851023
718 8-970510 1 control 0 < 1 9 T851023
735 8-970537 1 control 0 15 9 T951023
743 8-870549 1 control 0 < 1 ] Ta51023
703 8970830 2 Pbac 25 1.8 9 T951023
709 8970506 2 PbAc o} < 1 9 T951023
748 8.970518 2 Phac -] 1 9 Te51023
0 8.870541 2 Pbac 26 15 ] T951023
756 8970539 2 PbAC 25 27 9 T951023
711 8970553 3 PbAc 75 23 9 T951023




Swire Stdy Phass | Exp 7

716 8970516 3 PbAC 75 65 9

747 8970557 3 PhAC 75 42 9 7951023

el 8970551 3 PhAc 75 58 9 1951023

704 8970532 4 Phase | 25 15 9 1851023

712 8970538 4 Prase | 25 19 9 T951023

736 8470521 4 Phase | 25 < 1 9 T951023

740 8970508 4 Phase | 25 21 9 TS51023

753 8970558 4 Phase | 2 13 9 1951023

702 8970513 5 Phasa | 75 26 9 T951023

708 2970507 6 Phase | 7 43 9 Te51023

728 8970531 5 Phase | 7 a9 9 T951023

739 8970569 5 Phase | 75 21 9 961023

756 B970519 5 Phase | ) 35 9 T851023

"7 BY70523 6 Phase | 225 18 9 T951023

™ 897055 6 Phase | 225 71 8 T951023

725 8970529 6 Phase | 22 63 8 TE51023

732 8970548 6 Phase | 225 6.1 9 T951023

737 297053 8 Phase | 225 89 g T951023

707 8970540 7 FaMn PO 25 3 9 T951023

713 8970546 7 FeMn FbO 2 < 1 9 951023

730 B970517 7 Fa/Mn PbO 25 3 9 T951023

738 Bg70550 7 FaMn PRO 25 < 1 2 T951023

741 BO7OS11 7 FeMn PbO 2 22 9 T951023

733 8970520 8 Fa/Mn PO 75 36 ) TOS1023

742 8970512 8 Fan POO 7 25 0 7851023

748 8970525 8 FaMn PbO 7% 34 9 T951023

749 8970514 & FeMn PO ] 24 9 851023

751 B970542 8 Fa/Mn PDO 7 41 9 T951023

79 Bu70ssz 9 FeMMn PHO 225 65 9 Te51023

721 847054 9 Fa/Mn PbO 26 95 9 T951023

729 BOTOS0S O FaMn PbO 25 101 9 951022

744 8070564 9 Fen PO 225 67 9 1951023

745 8970543 o FaMMn POO 22 69 9 T951023

bred 8970535 10 v 100 20 9 TH51023

724 8570527 10 v 100 21 9 T951023

727 970508 10 v 100 242 9 1951023

134 B970545 10 v 100 125 9 T951023

754 8370515 10 v 100 179 9 7951023

706 8-970E02 1 control 0 < 1 12 T

714 8.070578 1 control 0 « 1 12

718 s.070%66 1 conrol 0 < 1 12

735 8070608 1 control 0 < 1 12

743 8970577 1 control 0 < 1 12

703 8970580 2 PhAz 25 « 1 12

709 sg70s9z 2 PoAC 25 < 1 12

748 8970584 2 PbAc 25 11 12

750 8070601 2 PbAC 25 22 12

755 8970574 2 PhAg 2% 27 12

™ 8970604 3 PbAC 75 14 12

715 8970580 3 PoAC 7 « 1 12

76 6970562 3 PbAc 75 144 12

747 8970800 3 PbAc 7% 24 12

731 897051 3 PbAC 75 37 12

704 8070684 4 Phase | 25 < 3 12

72 8970565 4 Phase | 25 < 1 12

736 B.O70571 4 Phase | 25 < 1 12

740 8970595 4 Phase | 25 < 1 12

753 8970588 4 Phase | 25 < 1 12

702 Bo70800 5 Phase | 7 28 12

708 8970699 5 Prase | 75 a1 12

728 8970388 5 Phase | 75 21 12

730 sg70581 5 Phase | 7% 3 12

756 BOTDEN1 5 Phase | 7% 34 12

77 8970607 6 Phase | 225 a8 12

723 89706810 6 Phase | 225 68 12

728 8070863 & Phase | 22 5 12

732 8970585 6 Phase | 225 48 12

737 8970572 6 Prase | 225 [ 12

707 8970809 7 Fa/Mn PbO 25 15 12

713 8970593 7 FeMn PoO 2% 12 12

730 8970576 7 Fa/Mn PbO 25 2 12

738 8970805 7 FeMin PO 2 < 1 12

741 897056 7 FeMMn PO 25 1 12 T951023

733 8970598 8 Fa/Mn PbO ) 28 12 1951023

742 8970573 8 FeMn PO 7% 19 12 T951023

746 8970568 B FeMn FbO 7 15 12 T951023

749 8970606 8 Fa/Mn PbO 7% 2 12 T951023

751 8970582 8 FaMn PbO 7 44 12 1951023

719 BO70614 9 FaMn PhO 225 7 12 T951023

i)l BB70575 9 Fe/Mn PO 226 Y 12 T951023

720 s970603 9 Fe/Mn PbO 225 105 12 T951023

744 8970561 9 FaMn PbO 226 7 12 T951023

748 8070612 9 Fe/Mn PbO 225 23 12 1951023

722 8970587 10 v 100 162 12 T951023

724 B-O70613 10 v 100 165 12 T951023

727 8970570 10 v 100 219 12 1951023

734 8870583 10 v 100 121 12 T951023

754 B.O70564 10 v 100 10.7 12 1951023
“voe 8970628 1 control 0 < 1 15 TeE1023

714 aQ70622 1 control 0 < 1 15 Ta51023

121
10.7

05
05
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material administered

735 8-570621 1 control 0 < 1 13 T951023 BLOGD 05
743 8-570666 1 control 0 < 1 15 T951101 BLOK 0.5
703 B-970657 2 PhAc 25 « 1 15 T851101 BEGOD 05
709 5970842 2 PbAC 25 « 1 15 T851023 -1 05
748 8-870650 2 PbAc 25 < 1 15 T951018 ‘ 05
750 8-970656 2 POAC 25 21 15 T851101 3 24
755 8-870648 2 FbAc 25 a3 15 T951023 33
Eall 8970625 3 PBAG 75 28 15 TE51023 ‘ 28
76 8-870629 3 PbAc 75 2.1 15 T851023 24
716 8-970843 3 PhAZ 7% 129 16 T951023 ' 129
747 8-970641 3 PbAc 75 49 15 T951023 ; 49
731 8970630 3 PbAc 75 42 15 T851023 oD 42
704 B-970845 4 Phase | 2 < 1 15 7851023 0.5
M2 8970633 4 Phase { 5 < 1 15 T851023 05
736 8970819 4 Phase | 25 < 1 15 T951023 05
740 8970627 4 Phase | 25 < 1 15 7951023 05
753 8-970624 4 Prase | 25 26 15 T951023 D 26
702 8970618 5 Phase | 75 7 15 T951023 4 37
708 89706844 5 Phase | 75 34 15 1951023 : 34
728 8-870640 5 Phase | 75 35 15 T951023 v n a5
739 8970639 5 Phase | 75 45 15 7851023 5 45
756 8970852 5 Phass | 7% a3 15 T51101 33
n? 8-870667 8 Phase | 225 64 15 T951101 64
b 8970651 6 Prase | 225 10.2 15 7951101 Bn 50 10.2
725 8-970623 [ Phase | 225 78 15 T951023 ¢ 78
732 8970616 ] Phase | 225 (1] 15 T951023 68
737 8-570660 [ Phase | 25 5.1 15 T951101 5.1
707 8970654 7 FaMn PO 25 15 15 T951101 15
73 8-970646 7 FaMn PbO 25 14 15 7851023 14
730 8970634 7 FaMn PbO 25 33 15 T951023 33
738 8570855 7 FeMn PrO 2% 11 15 TE51101 11
741 8970638 7 FeMn PbO 25 27 15 T951023 27
733 B-B70661 8 Fe/Mn PoO 75 36 15 T951101 36
742 8970631 8 Fe/Mn PO 7% as 15 T51023 35
746 8-970669 8 FeMn PbO 7% 43 15 T951101 43
748 8970847 8 Fa/Mn PbO 76 38 15 T951023 38
751 B-970615 8 Fe/Mn PbO 75 &5 16 T51023 65
719 8970649 9 Fe/Mn FbO 225 94 15 T951023 94
7 570863 ] Fa/Mn PbQ 225 10 15 851101 10
79 8970837 9 Fa/Mn PBO 225 108 15 T951023 ¥ 108
744 8-970835 9 FaMn PbO 225 84 15 T951023 2 B4
745 8570668 ] Fa/Mn PbO 25 8.1 15 TOS1101 a1
722 8970865 10 v 100 179 15 T51101 179
724 8970617 10 v 100 16.7 15 1951023 167
727 4570853 10 Y 100 23 15 Tg51101 ; 233
734 8970858 10 Y 100 131 1% 1851101 . 131
754 970836 10 N 100 1.2 15 T951023  HLGOD 1.3

a Non-datacts avaluated using 1/2 the quantitation kmit, inboratory results (Lg/L) corvertid to concentration in biood (ug/dL) by dividing by diksion factor of 1 dlA.
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TABLE A-4 BLOOD LEAD OUTLIERS

Flagged Data Points
Outliers

test target  Actual BLOOD LEAD (ug/dL) BY DAY

muterial dotage  Dose” group piﬁ# 4 0 1 2 3 5 7 9 12 15
control 0 0.00 1 706 05 05 05 05 05 0.5 05 05 05 05
control ] 0.00 1 T4 0.5 05 05 0.5 05 05 0.5 0.5 05 05
control 0 0.00 1 718 1.2 05 0.5 05 05 05 0.5 0.5 05 0.5
control 0 0.00 1 75 05 05 0.5 0.5 05 05 0.5 156 0.5 0.5
control 0 0.00 1 743 0.5 0.5 0.5 0.5 0.5 0.5 0.5 0.5 0.5 0.5
PbAs 25 29.54 2 703 05 05 0.5 0.5 0.5 05 05 1.8 05 05
PbAc 25 3521 2 709 05 05 05 0.5 05 05 05 0.5 05 0.5
PbAc 25 23.82 2 748 05 0.5 05 05 05 0.5 1 1 11 Qs
PbAC 25 21.66 2 750 0.5 : 05 05 05 05 1.5 22 21
[PbAc 2 23 2 755 0.5 05 05 18 2 27 27 33
PbAc 75 69.07 3 m 05 1.2 0.5

PbAL 75 78.87 3 715 05 05 05 0.5 05

PbAc 75 67.65 3 M6 0.5 0.5 05 23 19

PhAc 75 77.43 3 747 05 05 1.4 25 23

PbAc 75 75.18 3 k£ )) 0.5 0.5 0.5 1.8 2.3

Phasa | 25 29.38 4 704 05 05 0.5 05 0.5

Phase | 25 520 4 M2 0.5 05 05 05 05

Phase | 25 2317 4 736 05 05 05 0.5 Q5

Phase | 25 2874 4 740 0.5 05 0.5 0.5 05

|Phase | 5 281 4 78 | 05 05 05 05 05

Phase | 75 87.72 5 702 05 05 05 0.5 11

Phase | 75 7355 5 708 05 05 05 23 2

Phase | 75 66.81 5 78 0.5 0.5 1.2 28 25

Phase | 75 88.28 5 79 0.5 05 05 1 3

Phase | 75 73.29 5 756 0.5 0.5 0.5 12 1.5

Phasa | 225 22295 6 n? 08 05 18 58 54

Phase | 225 2121 6 ™m 05 0.5 26 (]

Phase | 225 208.81 6 725 05 0.5 31 LX]

Phase | 225 238.42 6 T2 05 05 05 26
{Phasa | 225 254.82 6 737 0.5 0.5 13 4.1

Fa/Mn/PRO 25 2637 7 07 05 Missing 05 27 22

Fa/Mn/PbO 25 2547 7 713 05 0.5 05 05 1.3

Fa/Mn/PbO 25 25.65 7 730 05 0.5 05 o5 0.5

Fe/Mn/PBO 25 23.80 7 738 05 05 05 05 0.5

[Fe/Mn/PBO 2 2630 7 741 0.5 05 0.5 1 0.5

|Fe/Mn/PBO 75 75.08 8 733 0.5 05 05 19 12

Fe/Mn/PoO 75 86.46 8 72 0.5 05 05 0.5 Qs

|Fe/Mn/PRO 75 79.50 8 746 05 05

Fe/Mn/PbO 75 71.40 8 749 0.5 05

Fe/Mn/PbO 75 6877 8 751 | 05 05

IFe/M/PBO 225 21568 ) 719 05 05

[F/MVPBO 225 237.34 9 ™ 05 05

Fa/Mn/PbO 225 189.45 9 728 05 0.5

Fe/Mn/PbO 225 240.58 2] 744 05 05

Fa/Mn/PbO 225 263.25 9 745 0.5 0.5

L\ 100 91.02 10 7m 11 Q5

v 100 129.79 10 T4 05 05

\" 100 92.85 10 m 05 05

% 100 107.56 10 T34 0.5 05

\'4 100 98.61 10 754 0.5 26 8.9 11.9 14.3

* Average Time and Weight-Adjustad Dose for Each Pig

Missing values are a result of clotting in the whole blood, preventing accurate preparation of dituted samples.
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TABLE A-5 RATIONALE FOR PbB OUTLIER DECISIONS

OUTLIER IDENTIFICATION

RATIONALE

1 Day 0
Group 2
Pig # 750

Based on comparison with responses by other
animals in this group on this day, the response of
animal 750 is significantly higher. In addition, it

is significantly higher than the value obseved in
the same animal one day earlier. Therefore, this
value is excluded and replaced with an interpolated
value of 0.5 ug/dL.

2 Day 9
Group 6
Pig# 717

Based on comparison with responses by other
animals in this group on this day, the response of
animal 717 is significantly lower. In addition, it

is significantly lower than the value obseved in

the same animal one day earlier. Therefore, this
value is excluded and replaced with an interpolated
value of 5.45 ug/dL.
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TABLE A-6 Area Under Curve Determinations

Calculated using interpolated values for missing or excluded data as noted in Table A5

AUC (ug/dL-days) For Time Span Shown
|_group pigi# 0-1 1-2 2-3 35 e
5.7 7.
1 S — == = = 9 9-12 12-15 (ug/dL-days)}
1 7 : ) 100 100 150 150
14 050 050 050  1.00 o
1 714 . . 100 100 150 150
1 050 050 050  1.00 e
1 4 . . 100 100 150 150
5 050 050 050  1.00 oo
! 4 . . 100 200 300 150
3 050 050 050 100 e
! 70 . . 100 100 150 150
3 050 050 050 100 i
2 7 . . 100 230 345 150
09 050 050 050  1.00 i
2 7 . . 100 100 180 150
48 050 050 0S50  1.00 i
2 7 . . 150 200 315 240
50 050 050 050  1.00 e
2 75 . . 100 200 555 645
5 050 050 050 230 g
: 7 . . 380 470 810 900
11 050 08 08 100 e
2 . . 240 420 555 645
715 050 050 050 220 330 510 6 ' 72,06
3 716 050 140 210  7.20 ) ' p A oy
3 . . 1080 1210 3135 4095
747 085 185 240 530 640 780 990 1095 priges
2 47 0ss : . . : . 45.45
; 7 115 205 500 650 960 1425  11.85
04 050 050 0S50  1.00 P
4 ? . . 100 200 300 150
12 050 050 050  1.00 1220
‘ . . 160 300 360 150
736 050 050 050  1.00 oo
4 7 . . 100 100 150 150
‘ O 05 05 05 100 100 260 380 150 iy
753 050 050 050 100 ' ' ' ' oo
4 78 08 0% 0® 100 100 180 270 465 1265
s 7 . . 270 420 780 045
08 050 140 215 500 o
s 7 . . 570 700 1110 975
8 08 200 265 620 ' o
5 . . 740 760 900 840
739 080 075 200 410 ' hogid
s . . 300 400 765 1125
766 050 085 135 470 620 650 1035 ' e
6 717 115 380 560 1380 1450 1155 1538 :g'g 8258
6 723 155 430 600 ' ' : ' ' o 70
. . . 1150 1170 1330 20
e 728 18 4w em . 85 2550 94.70
. . . 930 1040 1200 1695
6 732 050 140 245 ' ' 1740 s
. . 680 1040 1230 1635
6 2 0 . : 17.40 67.60
° L. : :.g 300 940 1070 1230 1935 1665 73.90
. . 245 410 380 500 675 450 '
7 713 050 050 080 180 ' ' i218
7 . . . 100 100 255 390
730 050 050 050 160 o
’ . . 330 520 750 795
738 050 050 050 100 100 100 150 o
7 741 050 075 075 150 ' ' ‘ e o
7 . . 15 270 480 555
733 050 120 155 240 320 560 960 e
8 742 050 050 050 ' ' 810 by
. 220 310 390 660 810
8 746 050 050 075 350 ‘ ) 2220
. . . 500 590 735 870
8 749 050 050 050 100 210 400 2900
8 751 105 165 185 560 ' ' 75 e g
. . . 660 740 1275 1635
g 719 095 285 415 780 1040 1260 2025  24.60 2940
721 170 510 655 1650  18.60 ' ' ' et
. . . 1740 2445 2520
9 729 175 335 530 1520 ' 12285
. . . 1680 1860 3090  31.95
9 744 135 340 510 11 ' : 5040
. . . 20 1180 1290 2055 2
? . . 3.10 89.
745 135 390 570 1210 1350 1410 2430  26.10 "o
10 722 600 118 1275 ' 2675
. : 2880 3370 3810 5430  51.15
10 724 615 1340 1425 3120 3440 3770 5625 ' 2eans
10 727 820 1835 1980 3870 4320  47.50 39'2 P 21270
10 734 410 845 940 2070 2440 2580 35';?: 3?‘3 Tores
10 754 575 1040 1310  28.80 ' ' ' ' tovos
. 3030 3370 4290 3300 197.95




TABLE A -7 TISSUE LEAD DATA

PHASE | EXPERIMENT 7
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soures file
706 8-970839 1 control 0 I3
714 B-970854 1 contr 0
718 8-970833 1 control 0 <
735 8-970871 1 control 0 .
743 8-970863 1 control 0 29 15 TOB0131F
703 8-970832 2 PbAc 25 < 2 15 TO60131F
709 8-8970872 2 PbAc 25 16 15 T960131F
748 8-970840 2 FbAc 25 38 15 T960131F
750 8-970870 2 PbAc 25 [-X:] 15 TOBO131F
755 8-970868 2 PbAL 25 ] 15 TOB0131F
711 8-970825 3 PbAc 76 96 15 T960131F
715 8-970845 3 FbAc 75 69 15 TOE0131F
718 8-970862 3 PhAc 7% 303 15 TO60131F
747 8-970842 3 PbAc 75 12.2 15 TEE13MF
734 8-970874 3 PbAC 75 101 15 T96D131F
704 8970837 4 Prase | 25 24 15 T960131F
712 8-970841 4 Phase | 26 36 15 TSG0121F
736 8-970869 4 Phase | 25 71 15 T9E0131F
740 B-970848 4 Phase | 25 < 2 15 THBO131F
753 8-970875 4 Phase | % 27 15 TO60131F
702 8-970849 5 Prase | % 85 15 TIBO13F
708 8-970873 5 Phase | 75 6.1 15 T960131F
728 8-970865 5 Frase | 7% 101 15 TO60131F
739 8-970824 5 Phase | 7% 83 15 T9B0131F
756 8-970848 5 Phase | 75 52 15 T60134F
77 8-970876 6 Phase | 228 17 15 TIB0131F
723 2-970859 ] Phase | 225 189 15 TO80131F
725 8.g70857 & Phase | 225 143 15 TOG0131F
732 8970828 ] Phase | 225 15.8 15 TOB04131F
737 8970831 € Prass | 25 152 15 TOG0131F
707 2970881 7 FaMdn POO 25 1.2 15 THE01A1F
713 8-970853 7 FaMn PO 25 4 15 TOBO131F
730 8-970826 7 FeMn PO 25 89 15 T9E0131F
738 8-970834 7 Fe/Mn PO 2% 34 15 TO60131F
741 8-970850 7 FaMn PB0 25 4 15 TRE0131F
733 8-970864 [} FeMn PO 75 a1 15 T9BO131F
742 8970852 8 FaMn PO 7% 64 15 TO6013F
748 8970828 ] FeMn PO 75 78 15 TREO131F
749 8.870856 8 Fe/Mn PO 7% 94 15 TOS0131F
1 &-970850 .} FeMin Pp0O i} 12 15 TOG0121F
719 8-970847 9 FaMn PO 225 205 15 TOE0131F
721 8-970843 -] FeMn PbO 20 166 15 TOG0131F
729 8970827 9 FeMn PO 225 282 15 TOB0131F
T44 8970826 9 FeMn PO 225 23.4 15 T9E0131F
745 8-970866 -] FaMn PbO ] 226 15 TOG0131F
722 8970855 10 v 100 105 15 T9BO13F
724 8-970851 10 v 100 84 15 TEB0131F
727 8970829 10 v 100 86 15 TOS0131F
T34 8-970835 10 NV 100 13 15 T9E0131F
754 970858 10 v 100 84.2 hi] TBE0131F
706 8-970783 1 control 0 < 2 15 T960108K
714 8970797 1 control 0 < 2 15 TOE0 106K
718 8-g70821 1 confrol -] < 2 15 TOB0108K
738 8-970814 1 control 0 < 2 15 TOE0106K
743 8970772 1 control 0 < 2 15 TOS0105K
703 8970786 2 PbAc ] 29 15 TRE0108K
709 8970817 2 PbAC 25 < 2 15 TO60106K
748 8970823 2 PbAz 25 29 15 TIS0108K
750 8-970791 2 PbAc 25 182 15 TEED106K
755 8-970799 2 PhAc 25 83 15 TOE0108K
714 8-870787 3 PbAc 75 12 15 TB60106K
715 8970805 3 PbAC 7% 87 15 TOEO108K
7186 8-§70800 3 PbAc 75 58.5 15 THG60108K
747 8-970782 3 PbAC 7% 143 - TIBO108K
731 8-970792 3 FbAc 75 104 15 T860106K
704 &970812 4 Phase | 25 < 2 15 TBE0 106K
712 8-970778 4 Phase | 25 39 15 TOS0106K
736 8970775 4 Phasa | 25 27 15 THE0106K
740 8-970774 4 Prase | 26 36 15 THE0108K
753 84970819 4 Prase | 25 48 15 THE0106K
702 8970822 5 Phase | 7% 138 15 THE0106K
708 &-970776 E] Phase | 75 88 15 TO60108K
728 8970813 5 Phass | 7% 67 15 THE0108K
739 8970792 5 Phase | 75 124 15 T9B0106K
756 8-970794 5 Phase | 75 74 1% TOS0106K
"7 8970773 ] Phase | 225 286 15 THE0106K
723 8-970795 [ Prase | 225 30 15 TOSO106K
726 4970803 8 Prase | 225 287 15 TEE0106K
732 8-970781 (] Prass | 25 232 15 TEB0108K
T3 8-970777 6 Phase | 225 216 15 T960106K
707 8-970806 7 FaMn PbO 25 54 15 TIE0108K
713 8-970807 7 FeMn PRO 2% a7 15 TO60106K
730 8.870801 7 Fa/Mn PO 25 66 15 TO60106K
738 8-970789 7 FeMn PO 25 38 15 TO60106K
741 8-970788 7 FaMn PO 25 17 1% TIEQ108K
733 3970773 ] Fe/Mn PO 7% 129 15 T960106K
742 8.870780 8 FaMn PO 75 125 15 TSE0106K
746 8-970811 ] FeMn PO 75 148 16 TSE0108K

182

143
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ig number sample TOU| material administered dosage gualifier iab result {ug/L) dat source fils
g 8-970784 B Mn P . QG0 106K
751 8970808 8 FeMn PO 75 20 15 Ta60108K
719 8-970818 9 FaMn PO 225 356 15 TH60106K
729 £-970816 ] Fa/Mn PbO 225 N4 15 TREO 106K
729 8970771 9 FeMn PRO 225 496 15 TEE0106K
744 8970820 ] FeMn PbO 225 399 15 T60108K
745 2970802 9 FeMn PO 25 438 15 T960106K
T2 8-970804 10 v 100 124 15 THEO106K
724 8-970815 10 N 100 126 15 TAEO108K
727 8970783 10 v 100 107 15 TB60106K
T34 8970810 10 v 100 106 15 TYEO108K
754 8-970790 10 v 100 124 15 TO60106K
08 sootez 1 ‘Control 0 < 2 15 TIECHOBL
714 8-870752 1 conirol 0 - 2 15 T60106L
718 8970729 1 conrol 1] < 2 15 TE0106L
735 8-970755 1 control 0 ] 2 15 TOs0106L
743 8-970720 1 control 0 < 2 15 TSE0106L
703 8-970724 2 PbAC 25 27 15 TOE601061.
709 8970736 2 PbAgs 25 3 15 To60106L
748 8970753 2 PbAc 25 45 15 TAE0106L
750 8-570738 2 PbAc 25 134 15 To60106L.
755 8970721 2 PbAC 25 13 15 TOE0106L
7" &-870726 3 PhAc 75 92 15 TH80106L
75 8-970786 3 POAL 75 8.1 16 THE0106L
716 B-970718 2 PbAc 75 68.1 15 TI60106L
747 8.970742 3 PbAC 75 212 15 TEEO106L
7 2970731 3 PbAc 7% 10.7 15 T960106L
704 8-870735 4 Prase | 25 2 15 TIE0106L
712 8970733 4 Prase | 25 69 1% TOED106L.
736 8-970744 4 Phase | 25 42 15 TO60106L
740 8-970746 4 Prase | 26 27 15 THE0106L
753 8970719 4 Prase | 25 73 15 To60106L
702 &-970749 5 Phase | 7% 126 15 T960106L
708 8870722 5 Proase | b 98 15 TOS0106L
728 8970759 5 Phase | 75 98 15 T960106L
739 8.970723 5 Prase | ki 101 15 TOB0106L
756 8970758 ] Phase | % 8 15 THE0106L
77 8970756 [} Phase | 225 338 15 THE0106L
723 8970734 6 Phase | 225 374 15 T960106L
725 8970747 8 Phase | 225 365 15 T960106L
732 8-870727 é Phasa | 225 21 15 TOS0106L
737 8870751 [} Prase | 225 25 15 TRBO106L
707 8-970757 7 FaMn PbO 25 €5 15 TE0106L
713 8-970745 7 FaMn PbO 25 42 15 TOS0106L
730 8-9707%0 7 FeMn PDO 25 52 15 TEE0106L
738 8-970743 7 FaMn PO 26 KA 15 TO60106L
741 8970754 7 FeMn PO 25 58 15 TSBO106L
733 8870760 8 FaMn PO 7% a5 15 T960106L
T42 8970728 8 FaMn FbO 75 1.7 15 TOE0106L
746 2970748 ) FeMn PBO 75 as 15 T980106L
749 8970761 8 FeMn PO 7% 17.7 15 TOE0106L
751 2970730 ] FeMn PO ki 242 15 T9B0106L
719 8970737 2 FeMn PO 225 456 15 TIB0108L
™ 8-970740 9 FaMn PO 225 258 16 TOE0106L
729 8970732 9 Fomin PO 225 566 15 T960106L
744 8-870764 9 FaMdn PHO 225 0 15 THE0106L
745 £2-970769 9 FeMn PO 225 297 15 T960106L
T2 8-970725 10 v 100 154 15 TIEO108L
724 8-970767 10 v 100 269 15 Ta60106L
727 8970763 10 v 100 152 15 TB60106L
734 8-870770 10 1" 100 168 15 THE0106L
764 8-970741 10 v 100 148 18 18601061

Non-datacts avaluated using 1/2 the quantitation imit. Laboratory resutts (ug/L) converted to §issue concentrations by dviding by sampie diution factors of

0.1 kgL (iiver, Kidney) or 2 g/ (ashed bone). Final units are ug Phvkg wet waight (kver, kidney) or ug Ptvg ashed bone (femur).

Adjusted Valus®

Notes _
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TABLE A-8 SUMMARY OF ENDPOINT QUTLIERS
"] setected Outiiers

Itest target Actual MEASUREMENT ENDPOINT
material dosage Dose*  group _pig# Blood Femur Liver Kidney
control 0 0.00 1 706 75 05 10 10
control 0 0.00 1 T4 15 0.75 10 10
control 0 0.00 1 718 7.5 05 10 10
control 0 0.00 1 735 10.0 055 10 10
control 0 0.00 1 743 7.5 1.45 10 10
PbAC 25 29.54 2 703 10.8 05 27 29
PbAc 25 521 2 709 75 08 30 10
PbAc 25 23.82 2 748 116 19 45 28
PbAc 25 21.66 2 750 175 33 134 162
PbAc 25 23.35 2 758 29.4 4 113 83
PbAc 75 69.07 3 711 21.8 48 92 120
PbAc 75 78.87 3 718 22.0 3.45 81 | 57
75 67.65 3 76 | 1065 ] b | 1515 | b 581 b | _585 |
75 7743 3 747 435 6.1 212 143
75 75.18 3 731 50.9 5.05 107 104
25 29.36 4 704 100 12 20 10
25 25.29 4 712 122 1.8 8o 39
25 2317 4 736 15 355 42 27
25 28.74 4 740 15 05 27 35
25 23.81 4 783 12.7 1.35 73 48
75 87.72 5 702 282 325 126 138
75 7355 5 708 426 305 o8 89
75 66.81 5 728 441 Lsos | o8 67
75 88.29 5 739 333 3.15 101 124
75 7320 & 786 40.5 26 80 74
225 22295 6 117 826 85 338 286
225 241.21 6 723 94.7 9.45 374 300
225 208.81 6 725 784 7.15 365 287
225 238.42 6 732 67.6 78 210 b | 232
225 254 82 6 737 73.9 16 295 216
25 25.37 7 707 28.8 56 65 54
25 25.47 7 713 122 2 42 37
25 25.65 7 730 274 445 52 66
25 23.80 7 738 8.4 1.7 35 38
25 26.30 7 T41 18.1 2 58 77
7% 15.08 8 733 337 405 85 129
75 86.46 8 742 254 32 17 125
75 7950 8 TdE 322 39 88 148
75 71.40 8 749 239 4.7 177 142
75 68.77 8 751 53.0 8 242 200
225 215.68 9 19 834 10.25 456 356
225 237.34 9 ™ 1155 8.3 258 314
225 199.45 9 729 1238 | b 41 | b 566 | b | _49%
225 240.58 9 T44 89.4 117 300 399
225 263.25 9 745 101.1 - 118 397 438
100 .02 10 722 2368 525 1540 1240
100 12679 10 T24 243.2 42 2550 1260
100 9285 10 727 3127 43 1520 1070
100 10756 10 734 167.6 56.5 1690 1060
100 9861 10 784 198.0 421 1480 1240

a a priori outlier determinations (none selected)

b OQutside 95% Prediction Interval




TABLE A-9 Best Curve Fit Parameters

BLOOD BONE LIVER KIDNEY

PbAc Curve - j PbAc Curve - Linaar PhbAc Curve - Linear PbAc Curve - Linear

[ 82 a 1 a 183 a 151

b b 0.0484 b 1.482 b £.233

[ 1388 c € ¢

d 0.0048 d d d

R2 0.288 R2 0.832 R2 D488 R2 0.359

Phase | Curve - Exp Phase | Curve - Lﬁm Phase | Cuive - Linear Phase | Curve - Linear

[ 8.2 a 1 n 5.3 a 181

b b 0.029% b 1.358 b 1127

[ 1388 c c c

d 0.0032 d d d

Rz 0.529 R2 0.932 R2 0.942 R2 0.954

FaMnPHO Curve - Mm\u - l._!_wf FeMnPbO Cwrve -  Linear FeMnPbO Curve -  Linear

h

a 8.2 | ] 1 a 183 a 151

b b 0.0407 b 421 b 1.635

c 1388 [ c [

d 0.0039 d d d

R2 09 R2 0.888 R2 0.833 R2 0.961
Used
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TABLE A-10 Relative Bioavailability of l.ead in Test Materials

Test Material
Endpoint | Phase| | FeMnPbO
Blood 0.71 0.87
Kidney 0.91 1.24
Liver 0.92 0.96
Bone 0.62 0.84
Definitions

Plausible Range:
Preferred Range:
Suggested Point Est:

Relative Bioavailability

RBA(Blood) to mean RBA for Tissues
RBA(Blood) to (RBA(Blood) + RBA(Tissues))/2
1/2(RBA(Blood) + (RBA(Blood)+RBA(Tissues))/2)

- _Phase | FeMnPbO
Plausible Range 0.71 0.82 0.87 1.01
Preferred Range 0.71 0.76 0.87 0.94
Point Estimate 0.74 0.90
Absolute Bioavailability
Phase | FeMnPbO
—_—
Plausible Range 368% 41% 43% 51%
Preferred Range 36% 38% 43% 47%
Point Estimate 37% 45%
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TABLE A-11 INTRALABORATORY DUPLICATES

RPD = Relative Percent Difference
RPD = 100*{Orig-Dupl/{{Orig+Dup)y/2

* Non detects evaluated at 1/2 DL

Pig number __group _malenial administered __dosage day _matrix___Duplicate Value __ Original Value" Average RPD___ Avg RPD
704 4 Phase 25 -4 BLOOD 05 05 05 0%
724 10 W 100 -4 BLOOD 05 05 0.5 0%
734 10 w 100 -4 BLOOD 05 05 05 0%
704 4 Phase { 2% 0 BLOOD 05 05 05 0%
724 10 v 100 0 BLOOD 05 05 05 0%
734 10 v 100 0 BLOOD 05 05 0.5 0%
704 4 Phase | P 1 BLOOD 05 05 0.5 0%
724 10 W 100 1 BLOOD 12.2 118 12 -3%
734 10 v 100 1 BLOOD 82 77 7.85 5%
704 4 Phase | 25 2 BLOOD 05 05 0.5 0%
724 10 v 100 2 BLOOD 173 15 16.15 -14%
734 10 v 100 2 BLCOD 113 92 10.25 -20%
704 4 Phase | 25 3 BLOOD 05 05 05 0%
724 10 v 100 3 BLOOD 137 135 136 -1%
734 10 v 100 3 BLOOCD 9.4 96 95 2%
704 4 Phase | 25 5 BLCOD 05 0.5 0.5 0%
724 10 v 100 5 BLOOD 168 17.7 17.25 5%
734 10 v 100 5 BLOOD 9.3 111 10.2 18%
704 4 Phase | 25 7 BLOOCD 05 05 i 0.5 0%
724 10 v 100 7 BLOOD 186 16.7 17.65 ~11%
734 10 v 100 7 BLOOD 147 13.3 14 -10%
704 4 Phase | 25 8 BLOCD 05 15 1 100%
724 10 v 100 9 BLOCD 203 21 2065 3%
734 10 v 100 9 BLOCD 13.8 125 1315 -10%
704 4 Phase | 25 12 BLOOD 05 05 0.5 0%
724 10 v 100 12 BLOOD 16 165 16.25 3%
734 10 v 100 12 BLOOCD 117 12, 118 3%
704 4 Phase | 25 15 BLOCD 05 05 05 0%
724 10 v 100 15 BLOCD 169 16.7 168 -1%
734 10 v 100 15 BLOOD 129 13.1 13 2% 2% BLOOD
704 4 Phase | 25 15 FEMUR 1.85 1.2 1.525 -43%
724 10 v 100 15 FEMUR 52 42 47 -21%
734 10 v 100 15 FEMUR 52 56.5 5425 8% -19% FEMUR
704 4 Phase | 25 15 KIDNEY 54 10 32 -136%
724 10 v 100 15 KIDNEY 1190 1260 1225 6%
734 10 v 100 15 KIDNEY 1060 1060 1060 0% -44%  KIDNEY
704 4 Phase | 25 15 LIVER 10 20 15 67%
724 10 v 100 15 LWER 2790 2550 2690 -7%
734 10 v 100 15 LIVER 1690 1690 1690 0% 20% LIVER
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TABLE A-12 CDC STANDARDS

_ Measured Nominal
Sampfe ID Day Q Low Std Med Std  High Std Conc
71 -4 < 1 1.7
71 0 < 1 1.7
7.1 1 < 1 1.7
71 3 5 1.7
7.1 9 1.1 1.7
7.2 -4 49 4.8
7.2 0 43 4.8
7.2 1 43 48
7.2 2 46 48
7.2 5 46 4.8
7.2 7 38 4.8
7.2 12 3.7 4.8
7.2 15 37 4.8
7.3 2 185 149
7.3 3 14.8 149
7.3 5 14.4 14.9
7.3 7 13 14.9
7.3 9 141 14.9
7.3 12 103 14.9
7.3 15 15.6 14.9
Averages 1.82 42 14.4
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TABLE A-13 INTERLABORATORY COMPARISON

Tag
Number

8-970158

8-970174
8-970208
8-970221
8-970249
8-970265
8-970313
8-970322
8-970370
8-870378
8-970401
8-970445
8-970452
8-970457
8-970511
8-970551
8-870577
8-970600
8-970618
8-970643

F’ig
Number

Group

Material
Administered

708
737
724
708
728
738
751
740
739
752
718
753
1
730
741
752
743
747
702
716

WAWaWANNWE 2 OABDNONZ DN

Phase |
v
Phase |
Fe/Mn PbC
Fe/Mn PbO
Fe/Mn PO
Phase |
Phase |
PbAc
control
Phase |
PbAc
Fe/Mn PbC
Fe/Mn PbO
PbAc
control
PbAc
Phase |
PbAc

PbAc

ﬁosage Qualifier Result
cbC EPA CDC EPA Average |

25 U < 0.6 1 0.8
225 U < 0.6 1 0.8
100 U < 0.6 1 0.8
75 U < 06 1 0.8
225 48 3 39
25 < 1 1 1
75 31 1.7 2.4
25 < 0.8 1 0.9
75 42 3 36
75 3.4 23 2.85

0 < 0.7 1 0.85
25 < 1.2 1 1.1
75 2.4 1.9 215
25 28 22 25
25 33 22 275
75 6.3 58 . 6.05

0 u < 0.6 1 0.8
75 39 24 3.15
75 4.5 37 4.1
75 14.6 12.9 13.75

RPD

50
50

50

-58
22
-33
-39
35
-18
-23
-24
-40
-8
50
-48
-20
-12




PbB (ug/dL)
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FIGURE A-1 PbAc and IV Groups by Day

Raw Data
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FIGURE A-2 Phase | Groups by Day
Raw Data
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PbB (ug/dL.)
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FIGURE A-3 FeMnPbO Groups by Day

Raw Data
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PbB (ug/dL)

FIGURE A-4 Group Mean PbB By Day

¢ 1{ control

Raw Data
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FIGURE A-5 COMPARISION OF DUPLICATE ANALYSES

Panel A
o5 Blood Lead
204
3 o .ot
3 151 Theoretical
[ y=1.00x+0.00
S R*=1.00 .
T 104
B
6 Observed
54 =0.97x + 0.11
R?=0.99
0 4 . . . ’ ' ' t +
0 2 4 6 8 10 12 14 16 18
Duplicate Value (ug/dL)
Panel B
Tissue Lead
3000 -
2500 4 .
- Theoretical
B 2000 | y=1.00x+0.00
' R*=1.00 _
S 1500 1 2
] \
B 1000 | Observed
o y=0.961x+ 14.7
500 1 R?=0.99
0 " t + ' ¢
500 1000 1500 2000 2500 3000

Duplicate Value (ug/l.)

Blind random duplicates submitted at a 5% rate to EPA laboratories to provide
a measure of analytical precision (reproducibility)
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FIGURE A-6 CDCP CHECK SAMPLES

PANEL A ANALYSIS OF CDCP BLOOD LEAD CHECK SAMPLES

CDCP PbE Results (ug/dL)
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FIGURE A-7 BEST FIT CURVE WITH 95% PREDICTION INTERVALS*

MATERIAL: PbAc
ENDPOINT: Blood Lead AUC
BEST FIT EQUATION: Y=a+c*(1-exp(-d*X))
120
+=
¢ 100-
[++}
3
B
=
S
<
®
@
-l
B
L
o
0 T T T T — T T T
0 20 40 60 80
Dose (ug Pb/kg-day)
[Parameters] Value Std. Efror 85% Confidence Limits
a 6.2 fixed value -~ -
c 138.6 fixed value - -
d 0.0045 0.0007 0.0029 0.0061
| Adir*? 0.258 |

Generatad using Table Curve 2D v. 3.0. Outliers represented by "+".
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FIGURE A-8 BEST FIT CURVE WITH 95% PREDICTION INTERVALS*

MATERIAL: Leadville Phase | Soil
ENDPOINT: Blood Lead AUC
BEST FIT EQUATION: Y=a+c*(1-exp(-d*X))

Blood Lead AUC (ug/dL-days)

0 100 ' 200 j 300

Dose (ug Pb/kg-day)
[Parameters| Vaiue Std. Error 95% Confidence Limits
a 6.2 fixed value - -
c 138.6 fixed value - _
d 0.0032 0.00019 0.0027 0.0036
| AdjR* 0.929 |

Generated using Table Curve 2D v. 3.0. Outiiers represented by "+".
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FIGURE A-8 BEST FIT CURVE WITH 95% PREDICTION INTERVALS*

MATERIAL: Leadville FeMnPbO Soil
ENDPOINT: Blood Lead AUC
BEST FIT EQUATION: Y=a+c*(1-exp(-d*X))
150
é* 120~
-
e,
[=]
&
Q
=}
<
®
[+ }]
|
o
0 i 100 ' 200 ' 300
Dose (ug Pb/kg-day)
[Parameters] Value Std. Error 95% Confidence Limits

a 6.2 fixed value — —

c 138.6 fixed value - -

d 0.0039 0.00033 0.0032 0.0046

| Adir?  0.900 |

Generated using Table Curve 2D v. 3.0. Outliers represented by “+".
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FIGURE A-10 BEST FIT CURVE WITH 95% PREDICTION INTERVALS*

MATERIAL: PbAc
ENDPOINT: Bone Lead
BEST FIT EQUATION: Y=a+b*X
16
+

¥

B 12-

£

7]

©

m L
&

o 87

3

®

@

-l

[

=

(=}

m

Dose (ug Pb/kg-day)
[Parameters| Value | Std. Error 95% Confidence Limits
a 1.0 fixed value - -
b 0.0484 0.007 0.033 0.064

| AdiR® 0632 |

Generated using Table Curve 2D v. 3.0. Outliers represented by "+".
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FIGURE A-11 BEST FIT CURVE WITH 95% PREDICTION INTERVALS*

MATERIAL: Leadville Phase | Soil
ENDPOINT. Bone Lead
BEST FIT EQUATION: Y=a+b*X

Bone Lead (ug Pb/g ashed wt)

Generated using Table Curve 2D v. 3.0. Outliers represented by *+*,

0 ) 100 200 300
Dose (ug Pb/kg-day)
[Parameters| Value Std. Error 95% Confidence Limits
a 1.0 fixed value - -
b 0.0298 0.0014 0.027 0.033
| AdirR* 0932 |
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FIGURE A-12 BEST FIT CURVE WITH 95% PREDICTION INTERVALS*

MATERIAL: Leadville FeMnPbO Soil

ENDPOQINT: Bone Lead
BEST FIT EQUATION: Y=a+b*X

-
N
1

Bone Lead {ug Pb/g ashed wt.)
-]
(]

100 200
Dose (ug Pb/kg-day)
[Parameters| Value Std. Error 95% Confidence Limits
1.0 fixed vaiue = -
0.0407 0.0027 0.035 0.046
0.858 |

Generated using Table Curve 2D v. 3.0. Outiiers represented by "+,




FIGURE A-13 BEST FIT CURVE WITH 95% PREDICTION INTERVALS*

Swine Study Phase || Exp 7

Liver Lead (ug Pb/kg wet wt.)

MATERIAL: PbAc
ENDPOINT; Liver Lead
BEST FIT EQUATION: Y=a+b*X

700

600+

5004

4004

300+

2004

" T

0 20 40 60 80
Dose (ug Pb/kg-day)
[Parameters] Vaiue Std. Error 95% Confidence Limits
a 15.3 fixed value - -
b 1.482 0.267 0.904 2.06
| AdjrR?  0.465 |

Generated using Table Curve 2D v. 3.0. Outliers represented by “+".




FIGURE A-14 BEST FIT CURVE WITH 95% PREDICTION INTERVALS*

Swine Study Phase § Exp 7

Liver Lead (ug Pb/kg wet wt))

MATERIAL: Leadville Phase | Soil
ENDPOQINT: Liver Lead
BEST FIT EQUATION: Y=a+b*X

400

350

3004

250

2004

150+

100+

100 ' 200
Dose (ug Pb/kg-day)

300

[Parameters

Value

Std. Error 95% Confidence Limits

15.3

fixed value

b

1.358

0.060 1.23 1.48

| AdjR?

0.942 |

Generated using Table Curve 2D v. 3.0. Outliers represented by “+".
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FIGURE A-15 BEST FIT CURVE WITH 95% PREDICTION INTERVALS*

MATERIAL: Leadville FeMnPbO Soil
ENDPOINT: Liver Lead
BEST FIT EQUATION: Y=a+b*X

-

2

=

2

-]

o

-d

@

3
0 100 ) 200 300

Dose (ug Pb/kg-day)
[Parameters| Value Std. Error 95% Confidence Limits

a 15.3 fixed value - -
b 1.421 0.107 1.195 1.65

| Adjir? 0.833 |

Generated using Table Curve 2D v. 3.0. Outliers represented by "+",
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FIGURE A-16 BEST FIT CURVE WITH 95% PREDICTION INTERVALS*

MATERIAL: PbAc
ENDPOINT: Kidney Lead
BEST FIT EQUATION: Y=a+b*X
6004 *
% 5004
= .
% 400+
o
o i
= 300+
®
S -
-
> 2004
o = u [}
£ 100+ - R "]
o_ - ~ ] . e . ]
L) LJ L) T L] L) l_ﬁ
0 20 40 60 80
Dose (ug Pb/kg-day)
[Parameters| Value Std. Error 95% Confidence Limits
a 15.1 fixed value — —
b 1.233 0.263 0.664 1.802
| AdjrR®  0.359 |

Generated using Table Curve 2D v. 3.0. Outliers represented by "+".
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FIGURE A-17 BEST FIT CURVE WITH 95% PREDICTION INTERVALS*

MATERIAL: Leadpville Phase | Soil
ENDPOINT: Kidney Lead
BEST FIT EQUATION: Y=a+b*X

350

3004

2501

200+

150+

100+

Kidney Lead (ug Pb/kg wet wt)

T L) L} T v

0 100 200 300
Dose (ug Pb/kg-day)

[Parameters| Value Std. Error 95% Confidence Limits
a 15.1 fixed value - -
b 1.127 0.044 1.03 1.22

| AdjrR* 0.954 |

Generated using Table Curve 2D v. 3.0. Outliers represented by "+".
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FIGURE A-18 BEST FIT CURVE WITH 95% PREDICTION INTERVALS*

MATERIAL: Leadville FeMnPbO Soil
ENDPOINT: Kidney Lead
BEST FIT EQUATION: Y=a+b*X

500 v

Kidney Lead (ug Ph/kg wet wt.)

0 100 ) 200 ) 300
Dose (ug Pb/kg-day)

Parameters| Value Std. Error 95% Confidence Limits
a 15.1 fixed value — -
b 1535 0.053 1.42 165

| AdirR® 0.961 |

Generated using Table Curve 2D v. 3.0. Outliers represented by "+".
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TABLE B-1 BODY WEIGHTS AND ADMINISTERED DOSES, BY DAY
Body weights were measured on days -1, 2.5, 8, 11, 14. Welghts for other duys sre estimated, based on nesr

Group Day 1 Day Day2 Day3 Dayd Dw 3 Day 8 Day 10 Dy 11 Day 12 Day 13 Day 14
BW ugPn BW wgPb W uwgPb [BW ugPb |BW ugPb BW upPb |BW ugPb |BW ugPb | BW ugPb |BW wgPb |BW ugPb | BW ughb
() _per dey [ (g) _por duy (ko) per Sey i) _per chyl

5 854 [] ] [] [3.F] a8 ¢ Jw2 o [] ] 1.5 0 (124 @ |29 0 133 0 139 Q0 144 0 (145 0 [
5 L3 ] o 0 a 8.48 oe ¢ 92 o 0 0 962 0 102 ¢ |vwa 0 [1132 0 [11? @ [122 ¢ {126 0O o
5 L] 0 Q 0 LX)} 93 e 98 o 0 0 1140 0 M1B 0 |429 0 1238 0 131 O |17 9 14¢ 0 ]
-] 10.14 0 Q 0 11.54 18 & |t24 O Q 0 1412 0 (145 0 |49 0 |152% o 158 O |13 ¢ 168 0 L]
5 8.3 '] 1] 1] 10.6 195 0 Jt05 o 0 0 1172 0 [124 0 €30 0 J1364 0 [142 o |147 0@ 152 0 0
& 872 ) 242 242 1004 105 26 {109 263 263 29t [1306 29t [105 2322 (139 322 [1426 322 [146 348 [150 343 [153 348 []
] 592 ] 242 42 | 1106 113 261 116 263 263 29t 1288 291 [125 322 |t24 322 [12280 322 [128 348 |132 348 137 M8 9
& 764 0 242 242 828 a6 26 |85 W) 2683 291 |1062 291 |409 322 |12 322 |1154 322 [121 348 [127 348 [133 M -0
] 526 o 242 242 x4 101 283 105 263 o 201 | 9196 291 126 322 133 322 |1382 322 [141 348 [144 348 | 148 M8 Q
] 7.82 ] 242 242 263 253 201 |1192 24 196 322 |120 322 | 125 322 |130 348 |134 345 | 139 Me ]
T 824 ] 732 732 801 81 W42 678 (w08 965 {11t 966 | 115 966 [119 1073 [422 1073 [ 126 073 a
7 1072 o 732 ™ 801 L4} 1322 878 132 966 {143 968 |14.84 965 [154 1073 |[159 1073 | 164 073 L]
7 a5 0 732 Esrd 801 81 1232 078 |t26 966 {132 966 | 137 566 [144 1073 |52 073 [159 1073 Q
T 858 0 ™ 32 a L4 1184 878 1123 966 |128 966 | 133 966 [137 1073 |142 1073 | 146 1072 Q
T 778 0 m 732 a1 8 118 878 1123 966 [12.7 966 |1318 966 |937 1073 |t42 1073 | 147 1073 1]
] 74 0 243 243 243 24 104 275 {110 296 |116 296 1228 296 [428 332 {133 332 [138 2332 0
] 926 ] 243 243 243 24 1184 275 {124 296 |129 296 1342 296 |[$39 332 [143 332 |148 2332 0
] 1084 ] 243 243 E 243 1218 275 {126 296 131 296 ]1352 296 140 2332 [145 332 | 5 332 0
] 758 ] 28 43 43 243 812 275 |95 206 [59 296 {038 206 {108 332 [113 32 {118 32 0
] 8.6 '] 243 43 243 243 1085 275 110 296 [114 296 | 118 296 J122 332 |126 332 | t3 332 1]
9 LE ] ] 755 55 835 235 1206 998 |125 1022 (128 1022 |1324 1022 137 1118 [141 1118 (146 1113 ]
9 SE ] 755 55 835 035 13 96 (118 1022 [145 1022 [1514 1022 |157 1118 |162 1118 [ 167 1118 o
9 854 o 5 5 835 835 1218 916 127 1022 (132 1022 | 1366 1022 [14.0 1118 |143 1148 [ 146 1118 ]
9 924 o 755 5 85 535 1256 9t6 [128 1022 [130 1022 [1328 1022 [139 1118 |145 1548 | 152 148 ]
9 9.12 1] 755 55 835 &35 1288 916 [134 1022 [138 1022 | 142 1022 |140 1118 |155 1198 [ 162 $1t8 1]

842 0 2089 083 262 262 1136 473 [116 2675 119 2675 [1218 2675 [120 2935 [137 2935 [ 445 2935 )

94 ] 2089 2089 2262 262 1278 473 [131 2675 |134 2675 |13.76 2675 [144 2935 |959 2935 | 158 2935 [

768 ] 2089 2088 2262 262 04 7Y [995 2675 |92 2675 | 1256 2675 [139 2935 {137 2935 | 143 2935 [

872 ] 2089 2008 2262 62 898 2473 |92 2675 |94 2675 | 9680 2675 |102 2935 {107 2835 | 142 2938 o

7.36 & 2089 2088 48 2262 262 1028 73 [109 2675 {115 2675 |12.04 2675 |125 2935 {129 2935 [ 133 2935 i
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TABLE B-2

Body Weight Adjusted Doses

[Dose for Day/&W for Day)

Group  IDF | DayG Dayi Day2 Day3 Dayd Day5 Dayé UDay? Dayd Day9 Dayi0 Dayil DayiZ Dayi3 Day 14 Avg Dose Target Dose % Target  Avg %

5 809 00 0.0 00 0.0 () 00 0.0 00 0.0 00 00 00 0.0 0.0 00 00
5 830 00 0o 00 0.0 00 00 00 00 00 00 co 00 00 00 00 00
5 841 00 00 00 00 00 00 00 00 00 00 00 00 0.0 00 00 00
5 848 ) 00 00 00 00 00 60 00 00 00 00 00 00 o0 00 00
5 855 0.0 0.0 0.0 00 0.0 0.0 0.0 0.0 00 0.0 0.0 0.0 0.0 D.0 0.0 0.0
8 817 64 252 241 5.1 240 B1 243 233 23 239 23.2 28 23.8 232 27 F=Y) 73
6 818 735 28 219 n2 27 221 239 234 29 257 26.0 262 272 263 254 242 H
6 819 30.8 300 292 307 208 288 302 227 274 295 287 279 287 273 281 29 18
6 838 257 253 249 2.0 250 240 257 250 243 255 243 231 248 242 03 248 29
6 848 30.0 291 283 294 28.0 26.8 284 21.2 262 278 20.8 258 20.8 258 250 274 110 103
7 804 876 6.4 852 ) 831 857 908 873 843 89.8 86.7 840 904 87.7 851 873 116
7 840 603 843 625 06.7 65.1 835 00.6 675 86.4 702 676 651 698 678 85.4 66.4 &9
7 842 824 808 784 a7 780 747 785 754 725 76.4 733 705 743 707 875 5.7 10
7 844 818 782 750 799 ne 76.0 0.0 770 742 78.4 75.4 720 781 757 735 769 103
7 849 838 85.5 B1.7 84.9 808 773 1.0 778 744 78.8 755 733 78.4 756 730 79.2 108 103
s 802 30.1 297 237 275 261 248 275 770 268 269 254 241 260 250 241 %7 107
8 826 260 257 55 240 28 215 29 235 232 239 29 20 29 231 24 238 94
8 828 230 232 704 248 25 21 241 23 28 24 28 219 237 29 21t 298 »
8 831 330 338 ETT 334 321 310 332 ate 30.1 310 297 285 306 293 281 n3 125
8 a51 293 282 261 274 259 245 270 26.4 258 288 259 25.0 27.2 263 255 26.8 107 105
9 808 824 793 76.4 819 704 770 814 788 759 820 765 772 816 790 766 79.2 106
8 814 759 733 709 754 728 700 138 12 636 733 703 675 714 691 86.9 4 95
9 858 83.0 806 855 82.1 788 824 787 753 80.7 778 748 80.0 78.2 766 80.0 107
9 847 783 75.1 723 775 753 731 78 75.2 729 79.8 783 769 80.3 768 735 78.2 102
9 854 79.2 78.0 730 78.4 70.1 74.0 772 738 70.5 783 741 718 75.2 720 89.0 74.4 99 02
10 311 2381 2988 2203 2209 2200 2118 2268 2221 277 22989 2248 21968 2288 2138 2024 2221 99
10 822 2200 2143 2089 2178 2008 2027 2114 2021 1935 20491 1991 1944 2032 1841 1858 204.1 91
10 824 2560 2418 2200 2372 2274 2183 2336 2287 2240 2317 2219 2130 2234 2138 2052 270 101
10 837 2012 2428 2448 2638 2628 2618 2825 2789 2754 2903 2831 2763 2881 2745 2620 2888 119
10 856 2744 2655 2573 2678 2574 2480 2602 2500 2406 2461 2335 2222 2355 2278 207 2471 10 104
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TABLE B -3 RAW AND ADJUSTED BLOOD LEAD DATA

ig number __sample material administered  dosage

Mluil-d Valus® Notes
0.

8880121 Control o < 1 - 1951101
830 2980170 5 Control 0« 1 -4 1951101 05
841 8880171 5 Gontrol 0 < 1 i 1951101 05
848 8980169 5 Contral 0« 1 - T9S1101 05
855 8-980120 5 Control 0 < 1 i 1951101 05
817 8980154 s PoAc 2%« 1 ”l 1951109 05
818 B-960162 ] PbAC % < 1 i 7951101 05
819 2980157 5 PbAC %« 1 - 7851101 05
g3 8.880122 ] PoAC 2%« 1 -+ 7951101 05
846 8980124 ] PbAc B« 1 i 1851101 05
204 8980156 7 PoAS B« 1 -+ T951101 05
340 2980167 7 PbAC B« 1 -+ 1951101 05
842 8980129 7 PoAc 7%« 1 -4 1951101 05
844 8980158 7 PhAz 75 < 1 4 1951101 05
849 2980138 7 PoAC %« 1 - 7951101 05
802 8-980150 8 AV Stag 2 - Clotied
826 8980139 s AV Siag 2%« 1 -4 7951101 05
828 8880147 8 AV Stag 2%« 1 - T851101 05
831 8-880131 8 AV Sing % < 1 -4 1951101 05
851 8980186 8 AV Siag 2%« 1 - 851101 05
206 8980132 9 AV Sing %« 1 4 951101 05
814 8980152 9 AV Siag B« 1 - 781101 05
8 8580143 8 AV Stag B« 1 - 951101 05
847 £.980153 9 AV Siag B < 1 - 851101 05
854 8980148 9 AV Siag 75« 1 - 1951101 08
811 8980120 10 AV Siag 2« 1 -4 951101 05
822 8860133 10 AV Siag 2 o« 1 -+ 851101 0s
824 5980136 10 AV Shag 5 e 1 - T951101 08
837 8.860141 10 AV Sug 25« 1 4 T851101 05
856 8980159 10 AV Swg 26 <« 1 -4 1951101 05
808 8-880213 ) Control 0 < 1 ] TH51101 05
B30 8980210 5 Control 0 <« 1 0 1951101 05
"84 8880187 ] Control 0 <« 1 0 TOS1101 05
848 8-980200 5 Control 0« 1 0 1851101 08
es5 8880209 s Control 6 < 1 0 851101 05
817 . 8980182 6 PbAc % e 1 0 1951101 08
18 8980176 8 PhAc %« 1 0 7851101 05
819 2980222 6 PbAC 2%« 1 ) T951101 05
838 8880220 6 PoAC %« 1 0 7951101 06
88 8980204 6 PbAC 2%« 1 0 T951101 05
804 £-980198 7 PbAc B« 1 0 7951101 05
840 8.880185 7 PoAc o< 1 0 7851101 05
842 8980187 7 PbAC 7B« 1 0 951101 05
4 8980212 7 Poac B« 1 0 951101 05
849 8880177 7 PoAc "« 1 0 51101 05
802 2980223 8 AV Sing %« 1 0 951101 05
826 8980203 8 AV Sing %« 1 0 1951101 05
828 8980225 8 AV Siag %5 e 1 0 951101 05
831 8880179 B AV Siag %5 < 1 0 7851101 0s
851 8980199 B AV Siag %« 1 0 TE51101 05
806 £-980202 ] AV Siag % < 1 0 1851101 05
814 8980183 9 AV Siag ™ < 1 0 T951101 08
823 8-980184 9 AV Siag B« 1 0 951101 05
847 8980193 9 AV Siag 75 < 1 0 T951101 05
854 8880211 9 AV Siag 75« 1 0 51101 05
811 £980219 10 AV Siag 25« 1 0 951101 08
822 8980221 10 AV Siag 26 <« 1 0 T851101 05
824 8980174 10 AV Siag 25« 1 0 951109 05
837 8-880178 10 AV Sing 28 < 1 0 1951101 08
858 £-980180 10 AV Swg 2« 1 0 1851101 05
809 8880227 5 Control 0 < 1 1 T951101 0§
830 8980276 5 Control 0 < 1 1 T851101 05
841 8880270 5 Cortrol 0 < 1 1 51101 05
848 8980272 5 Control 0« 1 1 851101 05
855 8980260 5 Control 0« 1 1 T951101 05
817 8920239 6 PoAc %5« 1 1 1951101 05
818 8880274 ¢ PbAc %« 1 1 T951101 05
819 8-980258 6 PbA: 2%« 1 1 1961101 05
838 B-980254 6 PoAC %« 1 1 7951101 05
248 8980244 ] PbAC 2% < 1 1 851101 08
804 8980282 7 PhAc 75 < 1 1 951101 05
840 8980251 7 PbAc 75 17 1 T951101 17
a2 8980234 7 PoAc 75 13 1 951101 13
844 8850256 7 Pbac 75 18 1 T951101 18
849 8980267 7 PoAC 75 11 1 T951101 11
802 8-980240 8 AV Sag 2% < 1 1 TE51101 05
826 8980266 s AV Sing 25 12 1 1951101 12
828 £-980261 8 AV Sing 2%« 1 1 1951101 05
31 8.980263 ) AV Siag % o« 1 1 7951101 0s
851 8980257 a AV Sag %« 1 1 7981101 05
806 8880237 9 AV Siag 75« 1 1 T951101 05
814 8980226 9 AV Swg ) 15 1 1851101 15
] 8980233 9 AV Siag 75 11 1 1951104 1.1
847 8860241 9 AV Siag e 1 1 951101 05
as4 8980271 9 AV Siag B« 1 1 851101 05
811 2980255 10 AV Sag 25« 1 1 7951101 05
822 8080273 10 AV Sag 225 e 1 1 851101 0.5
824 2980245 10 AV Sg 25 < 1 1 T951101 05
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ig number ___sample rou material administersd _ dosags ualifier ] soures file Adjusted Valus® Notes
g < ..
458 8080262 10 AV Siag 225 < 1 1 T951101 05
809 8-980310 5 Control [7] < 1 2 T951101 05
230 8-080285 5 Confrol [+ < 1 2 T951101 0%
a4 B5-580330 5 Conwol 0 < 1 2 T951108 05
848 8-980281 5 Control 0 < 1 2 T951101 05
855 8880323 -1 Control 0 < 1 2 T51101 0.5
817 8980318 8 PhAz 26 1.8 2 T951101 18
818 8-980299 6 PoAc 25 = 1 2 T851101 05
819 B-080322 ] PbAc 25 < 1 2 TE51101 0.5
838 8-580280 [} PbAz 25 < 1 2 1951101 05
846 £-980321 € PbAc 25 19 2 T951108 19
804 8-980320 7 PbAC 75 « 1 2 1951109 2]
840 8-280290 7 PbAc 75 1.7 2 T951101 1.7
842 B-980297 7 PhAc % 15 2 1951101 1.5
B4 8-880284 7 PbAc 75 18 2 TR51101 1.8
849 8-980313 7 PbAc k] < 1 2 T951101 05
802 8-980312 8 AV Slag 25 < 1 2 TE51104 05
826 8-980325 L} AV Siag 25 3 1 2 T951101 05
828 8-980317 8 AV Siag P < 1 2 Te51101 05
831 8-980305 8 AV Siag 25 < 1 2 51 s
851 8-980285 [} AV Slag 25 < 1 2 851101 05
806 B-980324 9 AV Siag 7 < 1 2 Te51101 05
814 8-380315 ] AV Sag 7% < 1 2 T951104 0.5
823 8-980206 2 AV Siag 75 « 1 2 To51101 05
847 8-980328 9 AV Siag 7% < 1 2 TR51101 0.5
854 8.960286 ] AV Siag % 1 2 Tas1104 1
811 2980218 10 AV Sing 225 < 1 2 Te51101 05
822 8-980319 10 AV Siag 25 1 2 To51101 1
824 B-980293 10 AV Siag 25 1 2 Ta51101 1
837 8980284 10 AV Siag 225 14 2 Te51104 14
856 B-580283 10 AV Siag 225 < 1 2 T951101 0.5
209 8-980342 5 Conrol Q < 1 3 Tes1108 0.5
830 8-980385 5 Control 0 < 1 3 Te51108 06
841 8-980357 5 Control Q < 1 3 Te51108 0.5
848 5980333 6 Control /] < 1 3 Te51108 05
855 8-980361 s Conirol Q < 1 3 Te51108 0.5
817 B-980370 6 Pbac -] 29 3 T951108 29
218 8-980352 6 PhAc 25 < 1 3 T951108 05 )
819 8-980382 (] PbAc 25 < 1 3 TE51108 08
=] 8-980337 (] PhAc 25 17 3 Te81108 17
846 8-980356 6 PbAc 5 < 1 3 Te51108 0.5
204 8-980372 7 PbAc 7% < 1 3 To51108 08
B40 8-H80345 7 PbAc 7% 24 3 Te51108 24
842 8-980373 7 PbAC k(-] 17 3 Ta51108 17
844 8-980383 7 PbAc 7% 19 3 Te51108 19
849 8-980259 7 PoAc 75 1 3 T51108 1
802 2080358 8 AV Siag 25 < 1 3 T51108 0.5
826 8-580349 8 AV Smag 25 < 1 3 T851108 05
828 8-880380 ] AV Siag 25 < 1 3 T951108 05
a3 8-980350 8 AV Slag 25 < 1 3 T951108 05
as51 8-980387 8 AV Sing 26 < 1 3 T951108 03
806 &-980354 9 AV Siag 75 “ 1 3 T851108 05
814 8-880379 9 AV Siag 75 13 3 T51108 13
823 8-980343 9 AV Siag 7 15 3 951108 1.5
847 8-880360 :} AV Siag 75 15 3 T951108 15
854 B-980364 9 AV Siag k] 1 3 To51108 1
81 8-980340 10 AV Siag 225 28 3 Te51108 28
822 8-880353 10 AV Siag n5 2 3 T951108 2
824 8-980385 10 AV Sing 26 16 3 T951108 16
a37 8.980377 10 AV Siag 225 17 3 T951108 17
856 8-980336 10 AV Slag 225 17 3 T951108 1.7
809 8-880434 5 Corttrol 0 < 1 5 Te51108 05
830 8-980401 -] Corrol 0 < 1 5 Te51108 05
841 8-980393 5 Corwrol (] < 1 5 T961108 ) 05
248 8-980405 5 Conrol (1] < 1 5 Ta51108 05
885 B-H80406 -] Corrol ] < 1 6 T951108 05
a17 8-980389 [} PbAc 25 17 5 Te51108 17
818 8-980418 [ PbAz 25 1 5 Ta51108 1
219 B8-980294 [} PbAc 25 3 5 TE51108 2 3
438 B8.980422 6 Pbac 25 13 [} T951108 BLOGR 13
846 8980427 [} PbAc 25 < 1 5 851108 05
804 8980410 7 PbAc 75 28 5 T951108 . 28
840 8-980428 7 PoAc ] a2 5 TE51108 BLOOD: az
842 5-980413 7 PbAc 75 27 5 T951108 i 27
B44 8-980425 7 PbAc 7% 24 5 Te51108 21
849 8-080433 7 PbAc 5 1 5 T951108 X 1
BO2 8-880390 8 AV Siag 25 < 1 5 T951108 05
826 8980407 8 AV Siag 25 13 -] Te51108 ) 13
828 8-580385 8 AV Siag 25 < 1 5 To51108 0.5
831 8-980404 8 AV Siag 2% A 1 5 TE51108 05
851 8-580402 8 AV Siag 25 < 1 5 Te51108 05
806 8-980426 ] AV Siag 75 < 1 5 TE51108 X 05
814 8-980391 9 AV Siag 75 16 5 Te51108 ¥ 16
823 8-580299 9 AV Sag % 12 5 Te51108 X 12
847 8-980400 ] AV Siag 75 25 5 Te51108 25
B34 8-980419 9 AV Siag 75 23 13 TO51108 ) 23
811 8-980431 10 AV Blag 225 25 5 T51108 25
822 8-980429 10 AV Siag 225 1.2 5 Te51108 o} 12
824 8980397 10 AV Siag 225 26 5 T951108 26
837 8-980417 10 AV Siag 225 45 5 Tes1108 K 45
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pig number ) material ndministered _ dosa ualifier ! Adjustsd Vaius® Notes
55 o ﬂ v, . (v K
[ 8980447 5 Control 0« 1 7 05
830 8-580443 [ Conttrol ] < 1 ? (]
ad 8-980430 -] Control 0 < 1 7 0.5
848 8.930448 5 Control 0 « 1 7 0.5
855 8980472 $ Control 0 =« 1 7 0.5
817 8-380489 (] PoAL 5 28 7 26
818 8-980449 [} PbAc 25 < 1 7 05
819 8-980469 € PhA; 25 1 7 1
233 8-080426 (] PbAc 25 1.8 7 18
848 8-960483 6 PbAc 25 17 7 17
804 8-980452 7 PbAc 75 as 7 as
840 8980473 7 PbAc 75 41 7 4
842 8.980430 7 PhAc 75 36 7 38
844 8-580477 7 PbAc 7% 26 7 26
849 8-980448 K PoAL 75 < 1 7 05
802 £-980442 8 AV Siag 25 11 7 11
826 8-980471 8 AV Siag 2% = 1 7 0.5
828 B-880475 L} AV Stag 5 < 1 7 0.5
231 8-980465 8 AV Slag 25 < 1 7 05
851 8880478 [] AV Smg 2% < 1 7 05
808 8-980458 ] AV Siag 75 A 1 7 05
814 8-980450 9 AV Stag 7% 17 7 1.7
823 8-980458 9 AV Siag 5 1 7 1
847 8-580438 ] AV Siag 7% 2 7 2
254 8580450 9 AV Siag 75 17 7 17
811 8-980474 10 AV Sing 225 22 7 22
73 980454 10 AV Siag 25 24 7 21
824 8-980482 10 AV Siag 226 13 7 13
837 8-580485 10 AV Steg 25 37 7 a7
256 B8.880456 10 AV Sy 225 1.9 7 1.8
808 5980495 [] Cortrol 0 < 1 [] 0.5
830 8.980541 5 Cortrol 0 < 1 9 05,
an 4980534 [ Corrol 0 =« 1 9 0.5
848 8-980462 5 Cordrol 0 < 1 g 05
855 £-580807 5 Control 0 = 1 9 [LX]
a7 8-380512 (] PbAc 25 18 -] 18
818 6-080843 ] PbAc % = 1 9 05
819 8-980535 6 - PhAe 25 1.9 -] 19
838 8980539 6 PbAz 25 17 ] 1.7
846 8-980536 ] PbAc 25 1.9 2 19
804 8980497 7 PbAc 76 as 9 35
840 8980513 7 PhAz 75 54 9 6.4
842 8-980538 7 Poac 7% 25 9 25
844 8980518 7 PhAL 75 3 9 3
B49 8-980514 7 PbAc 7% < 1 -] 05
802 £-980494 8 AV Sing 25 11 9 11
826 8-980526 8 AV Smg 25 < 1 9 0.5
228 8-980523 B AV Siag 25 < 1 9 06
a3 8-980520 8 AV Siag 25 = 1 L 05
851 £-980542 8 AV Siag 26 < 1 9 05
806 4980491 9 AV Sing 75 1 9 1
814 8-980516 9 AV Slag L] 1.6 9 16
823 8-980498 9 AV Sing 7% 28 9 28
847 &-980619 ] AV Sing 75 3 9 3
854 8-980496 9 AV Siag 7% 2 9 2
an 8-980606 10 AV Siag 225 22 ] 22
[:r73 8-980530 10 AV Slag 226 2 9 2
824 8-580833 10 AV Siag s 28 9 28
837 8-980521 10 AV Siag 28 3 9 3
856 8-880531 10 AV Sing 225 18 -l 18
808 8-380560 5 Control 0 < 1 12 0.8
830 8980546 5 Control 0 =« 1 12 0.5
841 8-280552 § Control 0 < 1 12 05
a8 2980565 5 Control 0 < 1 12 .5
as5 B-980556 & Control 0 < 1 12 0.5
817 8.980547 [ PbAc 25 26 12 25
818 4980578 6 PbAc 2% 1.8 12 18
819 8-980569 8 Phac 25 13 12 13
838 8-980596 L] PbAc 25 25 12 25
848 &-980562 6 PbAc 25 16 12 16
804 8-980570 7 PhAc 75 43 12 43
840 B-980584 7 PbAc % 58 12 59
842 8-980581 7 PnAs % 33 12 33
a4 8580577 7 Phac 75 29 12 28
848 8-980574 7 PbAz 7% 25 12 25
802 8-980557 ] AV Slag 25 < 1 12 05
826 8980585 8 AV Sag %5 11 12 11
828 8-980589 s AV Sug 2%« 1 12 05
an 8880551 [ AV Stag 25 < 1 12 0.5
251 8-980585 [} AV Sag 25 1.7 12 17
806 8-980592 ] AV Siag 7% < 1 12 08
814 8-980593 9 AV Siag 75 2 12 2
823 8-980573 9 AV Sug 75 26 12 26
847 8.880558 9 AV Siag 76 32 12 32
854 8580679 ] AV Siag 75 28 12 28
811 £-980591 10 AV Sag 225 21 12 21
82 8-980584 10 AV Siag 225 33 12 a3
824 4980582 10 AV Sing 25 43 12 43
8a7 8.980580 10 AV Siag 225 28 12 28
856 £-580566 10 AV Siag 225 19 12 19
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[ ] Non-detects evalated uting 1/2 the quantiation imit; laboratory resutts (ug/L) converted to concaniration in blood (ug/aL) by dividing by diution factor of 1 diLAL



TABLE B-4 BLOOD LEAD OUTLIERS

lagged Data Points

E::jowmm (none selected)

Swine Study Phase Il Exp 8

tast target Actual BLOOD LEAD (ug/dL) BY DAY
material doxage Dose*  group pig# -4 [] 1 2 a 5 7 12 15
Control o 0.00 5 809 05 05 6.5 05 05 05 0s
Control 0 0.00 5 830 05 05 05 05 0.5 05 0.5
Control 0 0.00 S 841 0.5 0.5 05 0.5 05 05 0s
Control 0 0.00 5 848 05 05 05 05 [k ] 0.5 0.5
Control 0 0.00 5 855 05 0.5 0.5 0.5 0.5 0.5 0.5
PbAc 25 23.81 [ 817 0.5 05 05 18 b1:] 17 26
PbAc 2% 2420 6 818 05 0s 05 0.5 05 1 05
PbAc 25 28.92 6 819 0.s 05 0.5 05 05 3 1
PbAc 25 2477 8 838 05 0.5 0.5 0.5 17 13 18
PbAc 25 27.43 6 846 0.5 05 0.5 1.9 05 0.5 1.7
PbAc 75 87.28 7 804 0s 05 0.5 0.5 05 28 35
PbAc 75 86.43 7 840 05 05 1.7 1.7 24 32 41
PbAc 75 %75 7 842 05 05 1.3 15 1.7 27 LY ]
PbAc 75 76.90 7 844 05 0.5 18 18 1.9 21 28
PbAc 75 79.20 7 849 0.5 0.5 1.1 0.5 1 1

* Average Time and Weight-Adjustnd Dose for Each Pig
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TABLE B-5 RATIONALE FOR PbB OUTLIER DECISIONS

NO PbB OUTLIERS SELECTED FOR THIS EXPERIMENT
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TABLE B-6 Area Under Curve Determinations

Calculated using interpolated values for missing or excluded data

AUC (ug/dL-days) For Time Span Shown
AUC Total
pig# 0-1 1-2 2-3 3-5 5-7 7-9 9-12 12-15 (uglldL-dagz
809 0.50 0.50 0.50 1.00 1.00 1.00 1.50 1.50 7.50
830 0.50 0.50 0.50 1.00 1.00 1.00 1.50 1.50 7.50
841 0.50 0.50 0.50 1.00 1.00 1.00 1.50 1.50 7.50
848 0.50 0.50 0.50 1.00 1.00 1.00 1.50 1.50 7.50
855 0.50 0.50 0.50 1.00 1.00 1.00 1.50 1.50 7.50
817 0.50 1.15 2.35 460 4.30 4.40 6.45 8.85 3260
818 0.50 0.50 0.50 1.50 1.50 1.00 3.45 345 12.40
819 0.50 0.50 0.50 3.50 4.00 2.90 4,80 345 20.15
838 0.50 0.50 1.10 3.00 310 3.50 6.30 9.30 27.30
846 0.50 1.20 1.20 1.00 220 3.60 525 5.55 20.50
804 0.50 0.50 0.50 3.30 6.30 7.00 11.70 15.15 44 .95
840 1.10 1.70 2.05 5.60 7.30 9.50 16.95 20.25 64.45
842 0.90 1.40 1.60 4,40 6.30 6.10 8.70 11.85 41.25
844 1.15 1.80 1.85 4,00 470 5.60 8.85 10.50 38.45
849 0.80 0.80 0.75 2.00 1.50 1.00 4,50 8.40 19.75
802 0.50 0.50 0.50 1.00 1.60 2.20 2.40 270 11.40
826 0.85 0.85 0.50 1.80 1.80 1.00 2.40 4,05 13.25
828 0.50 0.50 0.50 1.00 1.00 1.00 1.50 1.50 7.50
831 0.50 0.50 0.50 1.00 1.00 1.00 1.50 1.50 7.50
851 0.50 0.50 0.50 1.00 1.00 1.00 3.30 435 1215
806 0.50 0.50 0.50 1.00 1.00 1.50 2.25 1.50 8.75
814 1.00 1.00 0.90 2.90 3.30 3.30 540 7.50 25.30
823 0.80 0.80 1.00 2.70 2.20 3.80 8.10 7.35 26.75
847 0.50 0.50 1.00 4.00 4,50 5.00 9.30 10.65 35.45
854 0.50 0.75 1.00 3.30 . 4.00 3.70 6.90 7.20 27.35
811 0.50 0.50 1.65 5.30 470 4.40 6.45 6.80 30.40
822 0.50 0.75 1.50 3.20 3.30 410 7.95 10.50 31.80
824 0.50 0.75 1.30 4.20 3.90 410 10.65 13.05 38.45
837 0.50 0.95 1.55 6.20 8.20 6.70 8.70 8.25 41.05
856 0.50 0.50 1.10 3.20 3.40 3.70 5.55 7.05 25.00
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TABLE B -7 TISSUE LEAD DATA

rusnbw muterial sdministered Adjusted Valus* Notes
809 0980814 ] Control 0 15
830 +080827 5 Contrel 0 < 0.5
M 580709 5 Control 0 = 0.5
348 980812 5 Control [} « 0.5
ass 500022 5 Control [- I 05
n? 900785 ] oA 2 288
as &580708 8 PoAc F] 22
e 500800 ] PbAz 5 1.4
a3 #000818 . [} POAZ 25 a7
848 S-500787 ] PoAz ko] 425
804 +-p00811 7 PoAC 75 a5
840 8-RA0807 7 PhAz 76 555
842 900824 7 PrAs 75 [T
844 &-R007R1 7 PhA; 75 8.5
“o 8-980818 7 PhAs 75 42
2 8880792 ] AV Stag 25 12
[ -] 8-DBDB28 8 AV Glag ] 405
828 8-DBDBOD ] AV Giag s 145
[=)] A-OBDA1E [} AV Sleg 25 205
851 8080783 [} AV Siag 25 208
808 900830 2 AV Sag 75 138
a4 980700 2 AV Sag 75 245
an 000831 ] AV Smg 75 245
[ 1Y4 8-980801 -] AV Sing 75 27
as4 [ [} AV Stag 75 2
am 8080820 10 AV Siag 25 25
an 8080793 10 AV Siag 225 49
824 8980798 10 AV Shag 225 25
=Y S-980817 10 AV Ging 225 435
ass 8580784 10 AV Stag 225 2.5
[ 8080744 5 Control 0 F1]
a3 8880770 5 Control ] < 10
1 s080762 5 Control 0 40
848 &080750 5 Control [} 25
858 D078 5 Control ] N
[ 314 8080765 [ ] PhAc 25 104
818 8080708 ] PbAc -] a2
89 000777 (] PbAC 2 as
538 8080743 (] PbAc -] 100
848 +080742 ] PhbAc 25 ]
204 S-080751 7 PbAc 7" 70

- 840 #0074k 7 PhAc % 4
42 8980784 7 PhAc 78 k)
B4 B-930734 7 PrAc 75 20
(7] 8-080749 7 PoAc 75 [
- 8-080740 8 AV Sug kol 280
26 8080748 8 AV Shag % L]
[+ ] 8-980758 a AV Simp 2% 1e
[5]] 8080787 [] AV Sag 25 -]
®1 +000772 8 AV Stag 2%« 10
808 +200788 2 AV Sag 75 1%
"4 +00757 ° AV Sg 15 o
[+ 0738 0 AV Stag 75 57
7 8080780 9 AV Slag 75 [+
854 ~R0778 o AV Slag 75 I
(3] 8080774 10 AV Siag 226 S8
[ ¥ -] +080773 10 AV Sg 225 1%
a4 8980752 10 AV Siag 225 a2
837 8-B80784 10 AV Siag 228 73
858 8-980780 10 AV Slpg 225 78
[] 5040808 ] Control o < 10
&0 000800 L) Controt 0 < 10
- 8080700 5 Controt 0 = 10
848 5980714 5 Control [ 10
ass 5980804 5 Control -} [ L]
817 8900885 [ PbAc 25 162
11 8080808 [} PbAc 25 52
89 FHR0700 8 PbAc 25 < (]
s 900728 8 PoAc 25 [
(11 8000721 [} PoAc % 24
804 Se0T57 7 Poic 75 o0
840 S-040093 7 PoAL 75 Fil ]
2 +080723 7 PrAs 75 8
844 080883 7 PoA: 75 153
849 080808 7 PrA: 76 124
802 &900718 8 AV Sag ] a7
a2 900600 ] AV Sag * 20
a1 SRROT2E a8 AV Smg 25 < 10
an BOA0T26 [ AV Slg 11 70
851 B-980725 [] AV Sing F 10
] 8-080889 9 AV Siap % 24
814 8-B2DOS2 9 AV Siag 7% 75
813 8-9B0GS0 [} AV Smg 75 50
847 8-880713 1] AV Smg 75 o5
854 B-080708 [} AV Simg 75 14
811 8980724 10 AV Sug 225 7
82 a-p80708 .10 AV Simg 8 180
824 980727 10 AV Seg s 81
837 85980720 10 AV Siag ns 22
858 8980881 ') AV Stag 225 ]

a Non-delects avahmbed using 1/2 the quantitation Imit. Laboratory resuls (Wo/l) rted to tissue ions by dividing by sample diktion factors of

0.1 kg/L (var, iddney) or 2 g/ (ashed borw). Final units are ug Pivkg wet weight (fver, Kidney) or ug Pb/g iished bone (lmur)
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TABLE B-8 SUMMARY OF ENDPOINT OUTLIERS

: Selected Outliers

test target Actual MEASUREMENT ENDPOINT

matetial dosage Dose* rou ig# Blood Femur Liver Kidnay
Control 0 0.00 5 809 75 15 10 21
Control 0 0.00 5 830 75 05 10 10
Control 0 0.00 5 841 75 05 10 40
Control 0 0.00 5 848 75 05 10 . 25
Control 0 000 5 855 75 05 ‘ 85] a 91] a
PbAC: 25 2381 6 817 326 255 162 104
PbAc 25 24,20 6 818 12.4 22 52 32
PbAc 25 28.92 6 819 20.15 14 10 35
PbAc 25 24.77 6 838 273 37 58 100
PbAc 25 27.43 -] 846 205 4.25 27 o8
PbAc 75 87.28 7 804 | 4495 45 239 220
PbAc 75 66.43 7 840 | 6445 | b 5.55 216 214
PbAc 75 75.75 7 842 41,25 86 236 349
PbAc 75 76.90 7 844 38.45 65 163 230
PbAc 75 78.20 7 849 19.75 42 124 84

a a priori outlier determinations
b Outside 85% Prediction Intervals




TABLE B-9 Best Curve Fit Parameters

BLOOD BONE

PbAc Curve - Exp PbAc Curve - Linear

a 6.8 a 11
b b 0.057
c 161.3 c

d 0.0045 d

R2 0.0555 R2 0.766

AV Slag Curve - Exp AV Slag Curve Linear

LIVER

PbAc Curve - Linear

a 6.8 a 11
b b 0.01
c 161.3 c
d 0.00088 d
R2 ) 0.670 R2 0.587

a 173
b 2.202
c
d
R2 0.71

AV Slag Curve Linear

KIDNEY

PbAc Curve - Linear

Equations Used
EXP Y=a+c*{1-exp(-d*dose))

LIN Y=a+b*dose

a 17.3
b 0.243
c
d
R2 0.21

a 29.5
b 2.355
<
d
R2 0.631

AV Slag Curve -Linear

a 295
b 0.242
c
d
R2 0171



TABLE B-10 Relative Bioavailability of Lead in Test Materials

Test Material
Endpoint AV Sla
Blood 0.20
Kidney 0.10
Liver 0.11
Bone 0.18
Definitions

Plausible Range:

Preferred Range:
Suggested Point Est:

Relative Bioavailability

RBA(Blood) to mean RBA for Tissues
RBA(Blood) to (RBA(Blood) + RBA(Tissues))/2
1/2(RBA(Blood) + (RBA(Blood)+RBA(Tissues))/2)

AV Sla
o

Plausible Range 0.20 0.13
Preferred Range 0.20 0.16

Point Estimate 0.18

Absolute Bioavailability

AV Sla
Plausible Range 10% 6%
Preferred Range 10% 8%

Point Estimate

9%




TABLE B-11

INTRALABORATORY DUPLICATES

RPD = Relative Percent Difference

RPD = 100*[Orig-Dup}/((Orig+Dup)2

* Non detects evaluated at 1/2 DL

Orig. pig number group material administered dosage day matrix ﬁuplicate Value* aginal Value* Average RPD Avg RPD
824 10 AV Slag 225 -4 Blood 05 05 05 0%
824 10 AV Slag 225 0 Blood 05 05 05 0%
824 10 AV Slag 225 1 Blood 05 0.5 05 0%
824 10 AVSlag 225 2 Blood 05 1 0.75 67%
824 10 AV Slag 225 3 Blood 28 16 22 -55%
824 10 AV Slag 225 5 Blood 37 28 315 -35%
824 10 AV Slag 225 7 Blood 33 13 23 -87%
824 10 AV Slag 225 9 Bilood 29 28 285 -4%
824 10 AV Slag 225 12 Blood 4 43 415 7%
824 10 AV Slag 225 15 Blood 43 4.4 435 2%
849 7 PbAc 75 -4 Biood 05 05 05 0%
849 7  PbAc 75 0 Blood 0.5 05 05 0%
849 7 PbAc 75 1 Blood 05 1.1 0.8 75%
849 7 PbAc 75 2 Blood 05 05 05 0%
849 7  PbAc 75 3 Blood 05 1 0.75 67%
849 7 PbAc 75 5 Bilood 1.4 1 1.2 -33%
849 7  PbAc 75 7 Blood 0.5 05 05 0%
849 7 PbAc 75 9 Blood 0.5 05 05 0%
849 7  PbAc 75 12 Blood 2 25 225 22%
849 7  PbAc 75 15 Bilood 32 3.1 315 -3%
853 3 v 50 -4 Blood 0S5 0.5 05 0%
853 3 N 50 0 Blood 05 0.5 05 0%
853 3w 50 1 Blood 67 75 71 "%
853 3 v 50 2 Blood 7.8 6.9 7.35 -12%
853 3 W 50 3 Blood 8.2 9 886 9%
853 3 v 50 5 Blocd a1 101 96 10%
853 3 W 50 7 Bilood 89 9 8.95 1%
853 3 W 50 9 Blood 8.4 8 82 -5%
853 3w 50 12 Blood 88 8.4 88 -5%
853 3w 50 15 Bleod 94 10 97 6% 0.013 BLOOD
824 10 AV Slag 225 15 Femur 31 25 28 -21%
84g 7  PbAc 75 15 Femur 35 42 3.85 18%
853 a w 50 15 Femur 255 223 238 -13% 0055 FEMUR
824 10 AV Slag 225 18 Kidney 105 82 935 -25%
849 7 PbAc 75 15 Kidney 107 84 955 -24%
853 3 v 50 15 Kidney 649 890 8195 42% -0.024 KIDNEY
624 10 AV Slag 225 15 Liver 30 81 555 92%
849 7  PbAc 75 15 Liver 57 124 905 74%
853 <\ 50 15 Liver 671 643 657 -4% 0.539 LIVER




TABLE B-12 CDC STANDARDS

Measured Nominal
Sample ID Dax Q Low Std Med Std igh Std Concentration

8.1 -4 < 1.0 1.7
8.1 0 < 1.0 1.7
8.1 1 < 1.0 1.7
8.2 -4 38 17
8.2 0 3.8 1.7
8.2 1 38 48
8.2 2 36 4.8
8.2 3 4 4.8
8.2 5 35 4.8
8.2 7 36 4.8
8.2 9 3.3 48
8.2 12 3.3 48
8.2 15 3.1 4.8
8.3 2 126 149
8.3 3 126 149
8.3 5 14.9 148
8.3 7 15.5 149
8.3 9 13.9 149
8.3 12 12.7 149
8.3 15 14.1 14.9

Averages 2.1 35 13.8 NA




TABLE B-13 INTERLABORATORY COMPARISON

ﬁg #l-"ig Group Material TJosage Qualifier Result

| Number Number Administered CcDC EPA cDC EPA Average RPD

| 8-980271 854 9 AVSlag | 715 < 15 1.0 13 -40
8-980310 809 5 Control 0 < 0.7 1.0 0.9 35
8-980315 814 9 AV Slag 75 < 22 1.0 1.6 -75
8-980338 816 4 v 100 14.5 14.2 14.4 -2
8-980370 817 6 PbAc 25 28 29 29 4
8-980412 836 1 v 0 u < 06 1.0 0.8 50
8-880401 830 5 Control 0 u < 0.8 1.0 0.8 50
8-880490 825 3 Y 50 9.1 9.0 9.1 -1
8-980446 849 7 PbAc 75 U < 0.6 1.0 0.8 50
8-980500 816 4 v 100 12.8 11.8 12.3 -8
8-980526 826 8 AV Slag 25 < 06 1.0 0.8 50
8-980586 807 2 v 25 . 10.2 85 9.4 -18
8-980568 801 4 v 100 13.0 11.8 12.4 -10
8-980625 853 3 v 50 10.6 10.0 103 -6
8-980605 841 5 Control 0 U < 06 1.0 0.8 50
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FIGURE B-4 Group Mean PbB vs. Day
Raw Data
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FIGURE B-5 COMPARISION OF DUPLICATE ANALYSES
PHASE Il EXPERIMENT 8

Panel A
Blood Lead

-
o

9
8
7 L)
3 |
2 6 Theoretical
- ¥=1.00x+0.00
> 2.
2 = 1.00
e 4 Observed
g' 3 y=0.97x+0.016
2 R?=0.99
1
0 + + “ $ " ' +
0 1 2 3 4 5 6 7 8 9 10

Duplicate Value (ug/dL.)

Panel B
Tissue Lead

Original Value {ug/l)

0 100 200 300 400 500 600 700 800 200
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FIGURE B-6 CDCP CHECK SAMPLES FOR PHASE Il EXPERIMENT 8

PANEL A ANALYSIS OF CDCP BLOOD LEAD CHECK SAMPLES
T H“—‘ 155
A 139 A 14 —_
[ ) ow

_ 124 A 128126 A 127 o g o
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o e High Sitd
o 6l
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e 10 * 1% 1.0
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PANEL B INTERLABORATORY COMPARISON BETWEEN EPA AND CDCP
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CDCP PbB Results (ug/dL)




Swine Study Phase || Exp 8

FIGURE B-7 BEST FIT CURVE WITH 95% PREDICTION INTERVALS*

MATERIAL: PbAc Oral
ENDPOINT: Blood Lead AUC
BEST FIT EQUATION: Y=a+c*(1-exp(-d*X))

" Blood Lead AUC (ug/dL-days)
.Y
bt

20-
10-
0 L Ly L) L L3 g L )
20 40 60 80
Dose (ug Pb/kg-day)

Parameters{ Value Std. Error 95% Gonhdence Limits
a 6.8 fixed value — -
c 161.3 fixed value - —_
d 0.0045 0.0006 0.0031 0.0059

| AdiR*  0.0555]

"Generated using Table Curve 2D v, 3.0. Outliers represented by "+".




FIGURE B-8 BEST FIT CURVE WITH 95% PREDICTION INTERVALS*

Swine Study Phase || Exp B

MATERIAL: AV Slag
ENDPOINT: Blood Lead AUC
BEST FIT EQUATION: Y=a+c*(1-exp(-d*X))

*Generated using Table Curve 2D v. 3.0. Outliers reprasanted by "+",

&
8
-
¥
g
g
-
b=
o
|
8
L
o

0 100 200 300

Dose (ug Pb/kg-day)
[Parameters| Value Std. Error 95% Confidence Limits
a 6.8 fixed value — -
c 161.3 fixed value - -
d 0.0009 9.30E-05 0.00068 0.0011
| AdjR? 0.67 |




Swina Study Phase || Exp 8

FIGURE B-9 BEST FIT CURVE WITH 95% PREDICTION INTERVALS*

Bone Lead (ug Pb/g ashed wt.)

MATERIAL: PbAc Oral
ENDPOINT: Bone Lead

BEST FIT EQUATION: Y=a+b*X

20 ' 40 60 80
Dose (ug Phkg-day)
Parameters| Value Std. Error 95% Confidence Limits
a 11 fixed value - -
b 0.057 0.0056 0.045 0.069
| AdjrR®  0.766 |

*Generated using Table Curve 2D v. 3.0. Outliers rapresanted by "+".




Swine Study Phase | Exp 8

FIGURE B-10 BEST FIT CURVE WITH 95% PREDICTION INTERVALS*

MATERIAL: AV Slag
ENDPOINT: Bone Lead
BEST FIT EQUATION: Y=a+b*X

Bone Lead (ug Pb/g ashed wt.)

100 ) 200 ) 300
Dose (ug Pb/kg-day)
[Parameters] Value Std. Error 95% Gonfhidence Limits
a 1.1 fixed value - -
b 0.010 0.0014 0.0072 0.013
| AdiR*  o0.587 |

*Generated using Table Curve 2D v. 3.0. Outliers represented by “+".




FIGURE B-11 BEST FIT CURVE WITH 95% PREDICTION INTERVALS”

Swine Study Phase 1| Exp 8

Liver Lead (ug Pb/kg wet wt.)

MATERIAL: PbAc Oral
ENDPOINT: Liver Lead
BEST FIT EQUATION: Y=a+b"X

300

250

200-

Dose (ug Pb/kg-day)

Parameters

Value

Std. Error 95% Confidence Limits

17.3

fixed value

b

2.202

0.258 1.64

276

| AdjR?

0.71 |

*Generated using Table Curve 2D v. 3.0. Qutiiers represented by "+".




Swine Study Phase || Exp 8

FIGURE B-12 BEST FIT CURVE WITH 95% PREDICTION INTERVALS*

Liver Lead (ug Pb/kg wet wt.)

MATERIAL: AV Slag
ENDPOINT: Liver Lead
BEST FIT EQUATION: Y=a+b*X

160
140-

120-
100+

.
-
e

-
.-

-
-

P

Dose (ug Pb/kg-day)
[Parameters Value Std. Error 'G5% Gonhdence Limits
a 17.3 fixed value -— -
b 0.243 0.052 0.132 0.354
| AdirR® 021 |

*Generated using Table Curve 2D v. 3.0. Outliers represented by "+".




Swine Study Phase (| Exp 8

FIGURE B-13 BEST FIT CURVE WITH 95% PREDICTION INTERVALS*

MATERIAL: PbAc Oral
ENDPOINT: Kidney Lead
BEST FIT EQUATION: Y=a+b*X

400
350+

300-
250-
200+
150+
100+

Kidney Lead {ug Pb/kg wet wt.}

50+

Dose (ug Pb/kg-day)

[Parameters] Value Std. Error 95% Confidence Limits

a 29.5 fixed value -- —
b 2.35 0.328 1.64 3.07

| AdR® 0631 ]

*Generated using Table Curve 2D v. 3.0. Outliers represented by "+".




Swina Study Phase Il Exp 8

FIGURE B-14 BEST FIT CURVE WITH 95% PREDICTION INTERVALS*

MATERIAL: AV Slag
ENDPOINT: Kidney Lead
BEST FIT EQUATION: Y=a+b*X

Kidney Lead (ug Pb/kg wet wt.)

Dose (ug Pb/kg-day)
"Parameters Value Std. Error 95% Confidence Limits
a 29.5 fixed value - -
b 0.242 0.059 0.118 0.367

| Adir®* 0171 |

*Generated using Table Curve 2D v. 3.0. Outliers represented by "+".




SECTION C

STUDY 12

Oregon Gulch Tailings Sample




Swine Shudy Phese (1 Ep 13

TABLE C-1 BODY WEIGHTS AND ADMINISTERED DOSES, BY DAY

Body waights wers measured on days -1, 2, 5, 8, 11, 14. Waights for other days an

Group WD# Day -t

Duy 3

13

o0

1 1205 1028 00 | 104 3 X I t
1 1 |em o0 | as a7 o0 [see oo 03 00|97 00|z oo{w3s oo|iws oo [w72 oo |0 oo |3 oo
112w | 796 o0 | av 81 00|82 oot es o0o)es 00 )esr oo |93 ool o9 oo liw3s oo ]|iwe o004 o0
2 1208 [ 105 00 | 104 103 2385|1008 2385F 106 2415 111 2415|1184 2415 119 2841 122 2641] 1242 2041| 127 2016] 130 2018
2 2u3|en oo | e 85 2385) 87 2S[ 70 24015] 73 2415) 784 2415| 80 2841 83 2841] 888 2041]| a8 w18 90 2w
2 s |wous oo | 102 103 2305f1034 2385f 108 2415] 108 2005) 11 2415|113 2841 | 118 2841] 1102 2041] 122 18] 924 w0
2 w7 |eoe o0 | aa 02 [1353] o2 [385] os o8 205f 708 2415 75 2041| 78 2601] 832 2649 87 2w18| 90 2ws
2 _1248le7s 0o | 98 99 2365t 99 2385] 101 _2415) 103 2015/ 1048 2015] 110 2641] 115 28¢1]1208 2061) 125 2018] 129 2018
3 17| o7 00| 68 00 6951] 1004 €95.1| 107 747.3] 105 747.3[ 1080 747.3| 11.1 7088 110 796.8] 1204 7968[ 125 B844] 130 8844
3 24|82 o0 83 84 0951]| ase eoss| B0 747.3] 91 7473} 04 73| o7 7008] 100 796811038 795|108 8844 113 8844
3 129| & op| 82 24 6951] a0s ee5a| B0 7473] 93 7473|050 7473| 09 7en| 102 7988|1045 7ees| 108 sEe4] 112 sEs
3 9244 |sss oo | s 92 ®51[{058 esif o8 7473] 100 74r3[ 102 7473|106 7ean{ 110 7Tesa| 1134 7988f 110 8s44] 125 msas
3 ss|es oo 73 78 e951i 708 eos1| 81 7473) 82 747r3]| 83 7473 88 7oe8| 93 vesa|o7s 7ees| 103 sses] 108 84
4 922 [802 0D | 41 02 17487} 634 17487( 7.3 1871.1] 63 18711 . . &6 23084
¢ 1225|584 o0 | a1 04 174a7] 882 17as7| 68 1e711] 70 a7 87 23084
4 1220|628 o0 | 94 68 174a7] 67 17487| 74 w7l 75 187 83 23004
4 1241|752 o0 | 78 78 17407] 70 17487| 82 1wT11] 85 18704 12 23004
4 12ef a2 op] as 08 17487 0o4_ 17487 94 38719 98 1871t 522 73084
T 1204 [ 705 00 | 73 76 19058 77 19058] 81 20408 &5 20408 08 24514
1 1alres oo | 81 83 190s8| a5 15058l a8 20408] 87 20408 12 4516
1n mefze oo s 80 19058) 832 19058 85 20408] 89 20408 4 514
112z 00| 78 76 19058} 770 15058| 81 20408| 84 20408 10324514
doses were L L]
[Joays whicn due to deviations In dosing (in. Missed doses]

Day 1 Pig 1217 - &d not eat pm doss until nest moming. Dose adiusied to 50%
Day 2 Pig 1217 - Ala pm dose from Day 1, Did nol aat pm dose for Day 2 urtil next day.
Day 3 Pig 1217 - Mle pm dase from Qay 2 in sddifon bo normal daity dosas. Doss sdusted 1o account for previous day doughbal

24514

2451 4
2451 4

2451 4

132
1.2

1256 Q0

1112 00 | 113 00
1408 3143 143 00O
962 343| W1 00
1416 3143 4T 0D
10t 2143| W04 00
1452 3143]| 1490 0D
1508 9913 158 00
131 #018| 138 00
1288 #18| 133 Q0
1484 18| 151 00
1304 9918) 138 00
872 25823 100 0D
6@ 25623 102 0O
10.72 25623 111 00
1308 25623 135 00
13.64 25823] 143 0D
1324 28024] 138 OO
1384 28024| 142 OO
1382 28024] 144 DD
1152 28024) 118 DO




Swine Study Phase # Exp 12

TABLE C-2

Body Weight Adjusted Doses

(Dose for Day/BW for Day)

Group 1O# Day 0 Day 1 Day 2 Day 3 Day 4 Day 5 Day 8 Day?7 Day 8 Day9 Day10 Dayi1 Day12 Day13 Day1d Avg  Target % Avg
w— Dose Dose Target %

1 1205 1] 4] 0 0 0 0 1] 0 0 0 [1] 0 [+] 0 0
1 1228 0 o 0 0 0 0 o 0 0 0 0 0 0 0 0
1 1236 0 "] 0 0 0 0 0 0 0 0 0 0 0 o 0
2 1208 23.02 223 2366 2278 21.72 20.75 2219 21.72 21.26 2295 22.44 21.96 231 22.78 22.35
2 1213 37.38 3647 3560 3443 3296 ns 332t 31.95 30.78 B3N 3228 31.49 n.15 32.40 31.68
2 1215 23.34 23.20 2307 2287 22.40 2195 2336 274 2218 2398 2352 2307 ng 23.02 2220
2 1217 38.89 19.21 3798 5516 3551 M2 3BH 3343 31.74 3367 3240 3122 3276 3192 31.12
2 1248 24.32 24.21 2409 23.93 23.48 23.04 23.98 22.87 21.86 233 22.57 21.86 22.89 22.25 21.65 109
3 1227 70.83 T0.02 69.23 7293 71.49 70.40 7185 68.81 66.18 7064 68.03 6561 70.81 68.24 65.86|
3 1240 B4.02 B2.49 81.01 84.41 81.88 79.50 81.98 79.36 76.91 B1.84 78.59 75.59 B1.52 78.51 7571
3 1243| B4.56 B82.36 80.27 83.40 B80.70 7817 80.81 78.43 76.18 B1.74 79.1% 76.64 B2.74 79.77 77.00
3 1244 77.98 75.17 72.56 76.36 74.78 7326 7531 7270 70.26 7407 70.53 67.31 21 70.14 67.75
3 1255 95.48 91.22 87.32 92.56 91.28 90.04 90.68 B5.92 B81.64 86.20 82.19 78.54 B83.67 79.68 76.06 104
4 1222{ 28542 28054 27582 25538 22507 20119 24494 25626 26867 27669 26937 26243 28137 27220 26361
4 1225] 28667 27495 26415 27435 26654 25916 20036 27945 26933 27515 26586 25747 27591 26709  258.82
4 1226 27238 26657 26100 26378 24992 23745 26757 25889 25076 25600 247268 23907 25589 24717 23902
4 124t 22889 22535 22192 22818 21961 21166 -23475 22383 21388 21543 20546 19638 21002 20271 195.89
4 1249] 206.21 19962 19344 198.21 190.15  182.72 20659  200.5% 194.79 197.16 18888 18127 19500 189524 1B3.BY 106
11 1204] 26202 25455 24750 25174 23971 22878 24278 23577 22916 23831 22628 21541 23353 222068 21166
11 1224 23412 22906 22421 23693 23385 23085 24104 23058 22099 22967 2796 20738 22551 21502 20545
" 1238 24559 237.03 22906 23711 22047 2230 23445 22637 21882 22726 21554 20496 22276 21230 20278
11 1242} 25387 24986 24558 25236 24256 23350 24782 24069 23396 24728 23831 22996 25600 24947 24326 103




Swine Study Phase || Experiment 12

TABLE C -3 RAW AND ADJUSTED BLOOD LEAD DATA

PHASE Il EXPERIMENT 12

pig number __sample _ group material administered dosage qualifier result day  sourcefile MATRIX __ Adjusted Value ’uﬂLr

1205 8-812-0143 1 Control 0 < 1 -4 TO60525B 05
1228 8-812-0155 1 Control 0 < 1 -4 T9605258 05
1236 89120138 1 Control 0 < 1 -4 T960525B 0.5
1208 89120126 2 PbAc 25 < 1 -4 TOGDS258 05
1213 89120156 2 Pbac 25 < 1 -4 T9605258 0.5
1215 8-912-0135 2 PbAc 25 < 1 -4 TH805258 05
7 89120146 2 PbAc ] < 1 -4 TOED5258 0.5
1248 89120132 2 PhAs 25 < 1 -4 T9605258 05
1227 89120124 3 PbAc 75 < 1 -4 T9B05258 05
1240 8-912-0141 3 PhAz 75 < 1 -4 T9605258 05
1243 89120172 3 PbAe 75 < 1 -4 T9605258 05
1244 8912.0150 3 PbAc 75 < 1 -4 T960525B 0.5
1285 89120126 3 PbAc s < 1 -4 TO6D5258 05
1222 8-912.0166 4 PbAc 225 < 1 -4 T960525B 0.5
1225 8-912-0122 4 PbAc 225 < 1 -4 T9605268 05
1226 8-912-0134 4 PbAc 225 < 1 -4 T9605258 05
1241 89120140 4 PbAc 225 < 1 -4 TOE0525B 05
1249 8-912.0165 4 PbAc 25 < 1 -4 T9605258 0.5
1204 89120120 11 Oragon Guich 225 < 1 -4 T9E05258 05
1224 8-912.0133 11 Oregon Guich 25 < 1 -4 T9605258 05
1238 8-812-0148 11 OQregon Guich n5 < 1 -4 T9605258 [+X}
1242 §9120160 41 __ Oregon Guich 25 < 1 -4 T9605258 0.5
1205 8-912-0211 1 Control 0 < 1 0 T9605258 05
1228 8-912-0199 1 Control 0 < 1 0 THE05258 0.5
1236 8-912.02286 1 Control 0 < 1 0 79605258 0.5
1208 89120207 2 PhbAs 25 < 1 0 T9605258 05
1213 8-912.0218 2 PbAc 25 < 1 0 T9605258 05
1215 89120187 2 Pbac 25 < 1 0 T9605258 05
1217 8-912:0222 2 PbAc 25 < 1 0 T9605258 0.5
1248 89120202 2 PbAe 25 < 1 0 T9605258 05
1227 8-912-0181 3 PbAc 75 « 1 0 T9605258 0.5
1240 820220 3 PbAc 75 < 1 0 T9E05258 05
1243 89120184 3 PbAc 75 < 1 0 T9605258 0.5
1244 89120185 3 Pbac 75 < 1 0 T9605258 05
1265 89120204 3 PbAc 75 < 1 0 T960525B 0.5
122 8-912-0215 4 PbAc 25 < 1 0 TO605258 05
1225 89120209 4 PbAc 225 < 1 0 79605258 0.5
1226 89120227 4 PbAc 225 < 1 0 T9605258 0.5
1241 8-912-0192 4 PbAc 225 3 1 0 T9605258 05
1249 8-912-0219 4 PbAc 225 < 1 0 T9B0525B8 05
1204 8-912.0197 11 Oregon Gulch 25 < 1 0 T9605258 05
1224 89120212 11 Otwgon Guich 225 < 1 0 T960525B 0.5
1238 89120189 11 Cregon Guich 25 < 1 0 T9605258 0.5
1242 89120213 11 Oregon Guich 25 < 1 0 T8605258 05
1205 89120250 1 Control 0 < 1 1 T960610B 0.5
1228 8-912-0280 1 Control 0 < 1 1 T9E60&108 0.5
1236 89120288 1 Control 0 < 1 1 T960610B 05
1208 8-912-0268 2 PbAc 25 < 1 1 THE0610B 05
1213 89120285 2 PbAc 25 13 1 T960610B 13
1215 8-912.0287 2 PhAc 25 < 1 1 TOE0E10B 05
1217 8-912-0257 2 PbAc 25 < 1 1 T9606108 05
1248 89120267 2 Pbac 25 < 1 1 THE0610B 05
1227 B-912-0258 3 PbAc 75 < 1 1 T960610B 0.5
1240 89120270 3 Pbac 75 22 1 T960610B 22
1243 B-912.0244 3 PbAc 75 < 1 1 19606108 0.5
1244 89120274 3 PbAc 75 16 1 T960610B 16
1255 8-912-0249 3 PbAc 75 1 1 T960610B 1

1222 89120253 4 PbAc 225 19 1 T9608108 19
1225 8-912-0258 4 PbAc 25 25 1 T9606108 25
1226 89120264 4 PbAc 225 1.2 1 79606108 1.2
1241 8-912-0269 4 PbAc 25 3.8 1 T9G60E10R 38
1249 8-912.0242 4 PbAc 225 21 1 T960610B 21
1204 889120266 11  Oregon Guich 25 < 1 1 THEDE108 05
1224 89120271 11 Oregon Gulch 25 < 1 1 79606108 0.5
1238 8-912-023¢ 11  Oregon Guich 225 < 1 1 TB60610B 0.5
1242 8-912.0246 11 Oregon Guich 25 < 1 1_T96E06108 0.5
1205 8-912-0333 1 Control 0 15 2 T9606108 1.5
1228 89120317 1 Control 0 < 1 2 T9606108 05
1236 8.912-0205 1 Control 0 < 1 2 T960610B 05
1208 8-912-0306 2 PbAc 25 < 1 2 TO606108 05
1213 8-912.0207 2 PbAc 25 14 2 T9606108 1.4
1215 8-912-0346 2 PbAc 25 2 2 79606108 2

1217 89120318 2 Pbac 25 < 1 2 T9606108 05
1248 8.912:0339 2 PbAc 25 < 1 2 T9606108 0.5
1227 89120304 3 PbAc 75 1.2 2 T9606108 1.2




Swine Study Phasa || Experiment 12

ig number  sample group material administered

1240 8-91 42 3 PbAc . 2 19 .

1243 8-912-0321 3 PbAc 75 1.2 2 T980610B 12
1244 8-912-0313 3 PbAc 75 198 2 T9B0E10B 19
1255 B-912.0308 3 PbAc s 28 2 T9606108 28
122 89120320 4 PbAc 225 53 2 T9606108 53
1226 8-512-0288 4 PbAc 225 6 2 T960610B -]

1226 8-912.0338 4 PbAc 225 ai 2 T960610B 31
1241 8-912-0312 4 PhAc 225 53 2 T9606108 53
1249 8-912.0301 4 PbAe 225 52 2 T9B0E108 52
1204 89120292 11 Oregon Gulch 225 < 1 2 TOE0610B 05
1224 8-912-0305 11  Oregon Guich 225 < 1 2 T9606108 05
1238 8-912-0303 11 Oregon Guich 225 < 1 2 T9606108 05
1242 §:912-0327 11 Oregon Gulch 25 2 < 1 2 19606108 0.5
1205 8-812-0380 1 Control 0 < 1 3 TH60610B 05
1228 89120361 1 Control 0 < 1 3 T960610B 05
1236 8-912.0381 1 Control 0 < 1 3 Tee06108 05
1208 89120383 2 FPbac 5 11 3 T960610B 1.1
1213 89120349 2 PbAc 25 24 3 T9s06108 24
1215 89120365 2 PbAc 25 1.9 3 T9E06108 19
1217 8-912-0378 2 PbAc 5 < 1 3 T9606108B 0.5
1248 8-912-0400 2  PbAc 25 1.2 3 T9606108 1.2
1227 8-912-0382 3 PbAc 75 31 3 T9606108 3.1
1240 8.912-0364 3 Pbac 75 36 3 T960610B 36
1243 8-912-0386 3 PbAc 75 3 3 TH60610B 3

1244 88120374 3 PbAc 75 22 3 T9606108 22
1255 89120363 3 PbAc 75 4.1 3 TO606108 41
1222 89120387 4 PbAc 25 6.4 3 T9606108 64
1225 8-912.035¢ 4 PbAc 225 68 3 T9606108 6.8
1226 89120354 4 PbAc 25 a8 3 TH606108 39
1241 39120348 4 PbAc 25 78 3 T9EDE10B 78
1249 89120373 4 PbAc 225 55 3 T9606108 5.5
1204 89120362 11 Oregon Guich 225 14 3 TOE0E10B 14
1224 89120372 11 Oregon Guich 225 15 3 T9606108 15
1238 89120370 11 Oregon Guich 225 < 1 3 T9s06108 05
1242 89120375 11 _ Oregon Guich 25« 1 3 T9606108 05
1205 8-912-0434 1 Control 0 < 1 5 Tes06108 os
1228 89120446 1 Control 0 < 1 5 T9606108 0.5
1236 88120445 1 Control 0 < 1 5 T960610B 05
1208 89120415 2 PbAc 25 1.2 5 TP606108 12
1213 89120432 2 PbAc 2% 1 5 TO606108 1

1215 8-912.0423 2 PbAr 25 23 5 Tes08108 23
1217 89120442 2 PbAc 25 < 1 5 T960610B 05
1248 89120429 2 PbAc 25 1 5 T9606108 1

1227 8-912-0414 3 PbAc 75 47 5 To606108 47
1240 89120406 3 Pbac 75 49 5 TO6DE108 49
1243 89120457 3 PbAc 75 38 5 TH606108 39
1244 8-912-0416 23 PbAc 75 49 3 THE0E10B 49
1255 89120407 3 PbAc 75 49 5 T9606108 49
1222 8-912-0449 4 PbAc 225 89 5 TOE06108 8.9
1225 8-812-0453 4 PbAc 225 6.1 5 T9606108 6.1
1226 §-912-0421 4 PboAc 225 6.2 5 Tes0810B 6.2
1241 8.912-0409 4 PbAc 25 1.7 5 T9606108 77
1249 8-912-0461 4 PbAc 225 101 5 TH606108 101
1204 89120412 11 Oregon Guich 225 1.6 5 TPE06108 16
1224 8-912-0438 11 Oregon Gulch 225 < 1 5 Te606108 05
1238 8-912-0405 11 Oregon Guich 5 1.8 5 T9606108 1.6
1242 89120413 11 Oregon Guich 5 1.1 5 T9606108 § 1.1
1205 8-912-0615 1 Control 0 < 1 7 T980E€178 0 0.5
1228 89120512 1 Control 0 < 1 7 T9606178 05
1236 8-912-0518 1 Control 0 1.1 7 TH606178B 11
1208 8-912-0481 2 PbAc 25 < 1 7 T9E0610B 05
1213 8-912-0467 2 PbAc 25 12 7 TH606108 1.2
1215 8-812-0507 2  PbAc 25 27 7 T9606178 27
1217 §-912-0487 2 PbAc 2 1.1 7 T960G178 ol 11
1248 8-912.0478 2 PbAc 25 18 7 To608108 18
1227 B-812-0517 3 PbAg 7% 27 7 T960617B 27
1240 8.912.0488 3 PbAc 75 49 7 T9606178 49
1243 8-912-0490 3 PhAc 75 51 7 T8606178 5.1
1244 8-912-0508 3 PbAc 75 42 7 TOG6061TB 42
1255 89120516 3 PbAc 7% 45 7 T9606178 45
1222 8-912.0503 4  PbAc 225 83 7 T9606178 83
1225 8-912-0506 4 PbAc 225 76 7 THE06178 716
1226 8-912-0491 4 PbAc 25 8.7 7 T9606178 : 97
1241 89120437 4 PbAc 225 11.2 7 TOG0617B 1.2
1249 8.912.0470 4 PbAc 225 86 7 T960610B 86
1204 8-912-0473 11  Oregon Gulch 225 < 1 7 TO606108 : 0.5
1224 8-912-0482 11 Oregon Guich 25 21 7 T960617B ; 21
1238 8.912.0464 11 Oregon Guich 225 16 7 T960610B J 16
1242 8-912-0493 11 __ Oregon Gulch 225 1 7 19606178 e, 1

7205 89120539 1 Contral 0 < 1 % 19606178 BLdoD: 05
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A [] ¥ &1 X
1238 8-912-0570 1 8 T98068178 05
1208 8-912-0558 2 . 9 T9606178 22
1213 8-912-0582 2 PbAc 25 1.8 9 TO606178 18
1215 89120544 2 PbAc 25 24 9 T960617B 24
1217 8-912-0545 2 PbAc 25 < 1 9 T960617B 0.5
1248 8-912-0547 2 PbAc 25 25 9 T9606178 25
1227 89120520 3 PbAc 75 2 9 T9606178 2
1240 8-912-0537 3 PbAc 75 6.2 9 T9606178 6.2
1243 8-912-0560 3  PbAc 75 47 8 TS606178B 47
1244 89120540 3 PbAc 75 32 9 T960617B 32
1265 8-912-0554 3 PbAc 75 53 9 T960617B 53
1222 8-912:0553 4 PbAc 225 87 9 T960617B 8.7
1225 B-912-0575 4 PbAc 225 76 9 TOE0E17B 76
1226 8-912-0520 4 PbAc 225 8.1 9 T960617B 9.1
1241 8-912-0557 4 PbAc 225 9 9 T9608178 9
1249 B-912-0568 4 PbAc 225 88 9 T9606178 88
1204 89120519 11 Oregon Guich 25 13 9 Toe0E17R 13
1224 89120536 11 Oregon Guich 225 24 9 T960617B 24
1238 8-912-0542 11 OQregon Guich 225 2 9 TOR0E17B 2
1242 8-912-05_2 11 Oregon Gulch 225 1.3 9 T9606178 1.3
1205 8-912-0585 1 Control 0 < 1 12 T9606228 05
1228 8-912-0616 1 Control v} < 1 12 T9606228 05
1236 8-912-0603 1 Control 0 < 1 12 T960622B 05
1208 8-912-0627 2 PbAe i} 17 12 T9606228 1.7
1213 89120628 2 PbAc 25 26 12 T9606228 26
1215 8-912-0612 2 PbAc 25 23 12 T9606228 23
1217 8-812.0605 2 PbAc 25 1.4 12 TH606228 1.4
1243 8-912-0619 2 PbAc 25 28 12 T960622B 286
1227 89120802 3 PbAc 75 27 12 Te606228 27
1240 8-912-0623 3 PbhAc 75 54 12 T9606228 54
1243 89120580 3 PbAc 75 33 12 T9E06228 33
1244 8912:0585 3 Pbac 75 37 12 T9606228 37
1255 8-912-0610 3 Pbac 75 5 12 T960622B 5
1222 8-912-0631 4 PbAc 225 8 12 79606228 8
1225 8-912-0578 4 PbAc 225 10.4 12 ToE0E17R 104
1226 8-912-0808 4 PbAc 225 79 12 T9606228 79
1241 8-512-0622 4 PbAc 225 108 12 T9606228 108
1249 8-912-0614 4 PbAc 225 88 12 T9S06228 88
1204 8-912-06817 11 Qragon Guich 225 13 12 T9606228 1.3
1224 8.912.0567 11  Oregon Gulch 225 18 12 T9606228 1.8
1238 89120632 11 Oregon Guich 225 23 12 T9606228 23
1242 8:912-0606 11 Oregon Gulch 25 < 1____12 189606228 oL 08
1205 8-912-0663 1 Control 0 < 1 15 T9606228 : 05
1228 89120673 1  Control 1} 1 15 T9606228B 1
1236 8-912-0649 1 Control 0 < 1 15 79606228 0.5
1208 89120874 2 PbAc 25 1.9 15 T960622B 19
1213 89120670 2 PbAc 25 EA) 15 Te606228 31
1215 8-912-0642 2 PbAc 25 13 15 79606228 1.3
1217 89120677 2 PbAc 5 25 15 Te606228 25
1248 8.912.0661 2 PbAc 25 19 15 T9E06228 1.9
1227 8-912-0643 3 PbAc 75 23 15 T9B0622B 23
1240 8-912-0660 3  PbAc 7% 55 15 To606228 55
1243 89120684 3 PbAc 75 6 15 Te606228 [
1244 8.912-0680 3 PbAc 7% 683 15 TOE0E228 63
12585 8-912-0676 3 PbAc 75 53 15 T9606228 53
1R 8-912-0650 4 PbAc 225 1] 15 TOE0E22E 8.8
1225 8-912-0634 4 PbAc . 225 8.4 15 Tes0E22B 84
1226 89120656 4 PbAc 225 101 15 T9606220 101
1241 8-912-0633 4 PbAc 225 94 15 THE0622B 84
1249 8-912-0636 4 PbAc 225 52 15 T9E06228 52
1204 8-912-0646 11  Cregon Guich 25 < 1 15 TH606228 05
1224 89120866 11  Oregon Guich 225 1.8 15 T9606228 19
1238 8-912.067¢ 11 Oregon Guich 25 33 15 T9606228 33
12_4_2 89120647 11 _Oregon Guich 235 < 1 15 T9606228 0.5

a Non-detects evaluated using 1/2 the quantitation limit; iaboratery results (ug/L) converted to concentration in blood (ug/dL) by dividing by ditution factor of




Swina Study Prase || Exp 12

TABLE C-4 BLOOD LEAD QUTLIERS

: :Flagged Data Points
I JOutiiers
test target  Actual BLOOD LEAD {ug/dL) BY DAY
terial dozage Dose* grou i -4 ] 1 2 3 5 7

Control 0 Q.00 1 1205 05 0.5 43} 1.5 05 0.5 0.5

Control 0 0.00 1 1228 0.5 0.5 05 0.5 05 05 05

Control 0 0.00 1 1236 0.5 0.5 0.5 0.5 0.5 0.5 1.1

PbAc 25 n4a 2 1208 0.5 0.5 05 05 11 1.2 05

PbAc 25 12 2 1213 0.5 05 13 12

PbAz 25 2298 2 121§ 05 05 0.5 27

PbAc 25 34.30 2 1217 0.5 0.5 05 1.1

IPbAC B 209 2 1248 05 05 05 1.8

PbAc 75 69.36 3 1227 05 05 05 27

PbAc 75 80.22 3 1240 05 05 22 49

PbAc 75 80.12 3 1243 0.5 05 0.5 5.1

PbAc 75 7273 3 1244 05 05 1.6 42

IPbAG 75 817 3 1285 0.5 05 1 45

PbAz 25 26126 4 1222 05 0.5 19 83

PbAc 25 271.00 4 1225 0.5 0.5 25 76 76 104 8.4
PbAc 25 25418 4 122¢ a5 05 1.2 9.7 a1 79 101
PbAc 25 1580 4 1241 0.5 05 38 1.2 -] 10.8 84
PhAs 225 19384 4 1249 0.5 0.5 2.1 86 8.8 a8 5.2
Oregon Guich 225 23585 " 1204 0.5 05 0.5 05 14 16 0.5 13 1.3 0.5
Oregon Guich 225 2551 11 1224 0.5 05 0.5 05 1.5 0.5 21 24 18 19
Oregon Guich 225 22439 1" 1238 [+£3 05 0.5 05 0.5 16 16 2 23 33
Oregon Guich 225 20429 1 1242 05 05 05 05 05 1.1 1 13 05 05

* Average Time and Weight-Adjusted Dose for Each Pig
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TABLE C-5 RATIONALE FOR PbB OUTLIER DECISIONS

NO OUTLIERS IDENTIFIED
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TABLE C-6 Area Under Curve Determinations

Calculated using interpolated values for missing or excluded data

AUC (ug/dL-days) For Time Span Shown
AUC Total
|_group pight 0-1 12 2-3 35 5.7 79 9-12 12-15 (ug/dL-days)

1 1205 0.50 1.00 1.00 1.00 1.00 1.00 1.50 1.50 8.50

1 1228 0.50 0.50 0.50 1.00 1.00 1.00 1.50 2.26 8.25

1 1236 0.50 0.50 0.50 1.00 1.60 1.60 1.50 1.50 8.70

2 1208 0.50 0.60 0.80 2.30 1.70 2.70 5.85 5.40 19.75
2 1213 0.80 1.35 1.90 3.40 2.20 3.00 6.60 .55 27.90
2 1216 0.50 1.26 1.95 420 8.00 .10 7.05 5.40 30.45
2 1217 0.50 0.50 0.50 1.00 1.60 1.60 2.85 5.85 14.40
2 1248 0.80 0.50 0.85 2.20 2.80 4.30 7.65 6.75 2555
3 1227 0.50 0.85 2.18 7.80 7.40 4.70 7.05 7.50 37.85
3 1240 136 2.70 340 8.50 9.80 11.10 17.40 16.36 70.60
3 1243 0.50 0.85 2.10 6.90 9.00 9.80 12.00 13.95 55.10
3 1244 1.05 1.76 2.05 7.10 9.10 7.40 10.36 15.00 53.80
3 1255 0.76 1.90 3.45 9.00 9.40 9.80 15.45 16.45 65.20
4 1222 1.20 3.60 5.85 15.30 17.20 17.00 25.05 28.20 110.40
4 1225 1.50 425 640 12.90 13.70 16.20 27.00 28.20 109.15
4 1226 0.85 2.15 3.50 10.10 16.90 18.80 26.50 27.00 103.80
4 1241 2.15 456 6.55 15.50 18.90 20.20 29.70 30.30 127.85
4 1249 1.30 3.65 5.35 15.60 18.70 17.40 26.40 21,00 109.40
1 1204 0.50 0.50 0.95 3.00 2.10 1.80 3.90 2,70 15.45
1 1224 0.50 0.50 1.00 2.00 2.60 4.50 6.30 5.55 2295
1" 1238 0.80 0.50 0.50 2.10 3.20 3.60 6.45 8.40 2525
11 1242 0.50 0.50 0.50 1.60 2.10 2.30 2.70 1.50 11.70
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TABLE C -7 TISSUE LEAD DATA

PHASE il EXPERIMENT 12

ig number sample material administered dosage qualifier result source file

1208 8-812-0711 1 Contraol 2 15 TOBO717F )
1228 89120710 1 Control 4] < 2 15 TO8Q717F 0.5
1236 8-912-0694 1 Control 1] < 2 15 TOB0717F 05
1208 8.912.0706 2 PbAc 25 < 2 15 TOBO717F 05
1293 89120728 2 PbAc 25 a1 15 T980717F 205
1215 89120732 2 PbAc 25 46 15 TO8Q717F 23
1217 89120690 2 PbAc 25 < 2 15 T9BO717F Q.5
1248 89120739 2 PbAc 25 23 15 T980717F 1.15
1227 8-912-0702 3 PbAc 75 < 2 15 T980717F 05
1240 8-9120713 3 PbAc 75 6.5 15 T980717F 325
1243 889120726 3 PbAc 75 10 15 TR80717F 5
1244 89120737 3 PbAc 75 105 15 TH80717F 5§25
1255 8.912.0704 3 PbAc 75 71 15 TO80717F 3.56
1222 8-9120688 4 PbAc 225 18.6 15 TO80717F 9.3
1225 8.912-:0718 4  PbAc 225 18.2 15 T98O717F 9.1
1226 8-9120721 4  PbAc 225 241 15 TOBO717F 12,05
1241 8-9120716 4 PbAc 228 8.7 15 THBO717F 4.35
1249 88120701 4  PbAc 225 7.5 15 TO80717F 3.75
1204 8.912:0727 11  Qregon Guich 225 22 15 TO80717F 11
1224 8-9120708 11  Oregon Guich 225 < 2 15 T980717F 05
1238 8:912.0695 11 Oregon Gukch 225 < 2 15 TOBO717F 0.5
1242 8-512-0681 11 Oregon Guich 225 < 2 15 T980717F 0.5
1205 8-8120829 1  Control 0 < 2 15 TB60708K 10
1228 8-912-0806 1 Control 0 < 2 15 T960708K 10
1236 8-812-0847 1 Control 0 < 2 15 T960708K 10
1208 8-912-0810 2 PbAc 25 3.1 15 TOGO708K 3
1213 59120822 2 PbAc 25 28 15 T960708K 28
1215 8-912-083¢ 2 PbAc 25 5.3 15 THG0708K 63
217 89120808 2 PbAc 25 18 15 THE0708K 18
1248 8-912-0832 2 PbAc 25 270 15 TH60708K 2700
1227 89120801 3 PbAc 75 107 15 TH60708K 107
1240 8-912-083%5 3 PbAc 75 14.5 15 TO60708K 145
1243 8-9120813 3 FPoAc 75 11.7 15 TB60708K 117
1244 89120814 3  PbAc 75 115 15 TOGO70BK 115
1255 8-912-0833 3 PbAc 75 12.2 15 T860708K 122
1222 8-9120819 4  PbAc 225 20.1 15 T960708K 201
1225 8.912.0845 4 PbAc 225 249 15 T960708K 249
1226 8-912-0830 4 FPbAc 225 N7 15 T960708K 37
1241 8.912.0837 4 PbAc 225 26.4 15 TBE0708K 264
1249 8-912-0848 4 PbAc 225 33.3 15 T960708K 333
1204 8-912-0838 11  Oregon Guich 225 2 15 TH60708K 20
1224 8-912-0851 11 Oregon Gulch 225 < 2 15 T96070BK 10
1238 8-912-0805 11 Oregon Guich 225 43 15 T960708K 43
1242 8-812-0817 11 _ Oregon Guich 225 < 2 15 T860708K 10
1205 8.812:0780 1 Control 0 25 15 THGO625L 25
1228 89120772 1 Control 0 < 2 15 T960625L 10
1236 8-912-0791 1 Control 0 32 15 TO60625L 32
1208 89120752 2 PbAc 25 25 15 TOB0625L 25
1213 89120745 2 PbAc 25 23 15 T960625L 23
1216 8-9120798 2 PbAc 25 28 15 T960625L 28
1297 8-912-0760 2 PbAc 25 < 2 15 T960625L 10
1248 8-9120754 2 PbAc 25 21 15 TOEQ625L 21
1227 89120797 3 PbAc 75 7.4 15 T960625L 74
1240 8-9120773 3 PbAc 75 14.6 15 TOE0625L 146
1243 89120792 3 PbAc 75 9.5 15 TOE0625L a5
1244 8-9120788 3 PbAc 75 1.8 15 T960625L 119
1285 8-912-0750 3 PbAc 75 10.3 15 T960625L 103
1222 8-9120769 4 PbAc 225 29.3 15 T960625L 293
1225 8.912.0759 4 PbAc 225 227 15 TBG0625L 227
1228 8-912-0794 4 PbAc 225 36 15 T960625L 360
1241 89120785 4 PbAc 226 228 15 TH60625L 228
1249 8-9120768 4 PbAc 225 60.6 15 TOE0625L 606
1204 8-912.0788 11 Oregon Gulch 225 26 15 TOE0625L 26
1224 8-912-0748 11 Oregon Guich 225 22 15 TO80625L 2
1238 8-912-0784 11  Oregon Guich 225 5.1 15 T960625L 51
1242 89120749 11 __ Oregon Guich 225 < 2 15 TO60625L 10
_— — i
a Non-detects evaluated using 1/2 the quantitation limit. Laboratory results (ug/L) converted to tissue concentrations by dividing by sample dilution factors

0.1 kg/L (liver, kidney) or 2 g/ (ashed bone). Final units are ug Ph/kg wet weight (liver, kidney) or ug Pb/g ashed bone (femur)
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TABLE C-8 SUMMARY OF ENDPOINT OUTLIERS

E Selectad Outliers

test target Actual MEASUREMENT ENDPOINT

material dosage Dose*  group pl!#_ Blood Femur Liver Kidney
Control 0 0.00 1 1206 85 05 250 100
Control 0 0.00 1 1228 83 05 10.0 10.0
(Control 0 0.00 1 1236 8.7 0.5 32.0 10.0

PbAc 25 22.41 2 1208 19.8 05 25.0 30

PbAc 25 3R.23 2 1213 279 2.05 23.0 280

PbAc 25 2298 2 1216 305 23 28.0 530

PbAc 25 3430 2 1217 14.4 05 100 18.0

PbAc 25 23.00 2 1248 256 1.15 21.0 2700 I a
PbAc 75 69.36 3 1227 38.0 05 74.0 107.0

PbAc 75 8022 3 1240 706 3.25 1460 145.0

PbAc 75 80.12 3 1243 551 5 85.0 1170

PbAc 75 72.73 3 1244 538 525 118.0 115.0

PbAc 75 86.17 3 1285 85.2 3.55 103.0 1220

PbAc 226 261.26 4 1222 110.4 9.3 293.0 201.0

PbAc 225 271.00 4 1225 109.2 9.1 2270 249.0

PbAc 225 254.18 4 1226 1038 12.05 360.0 3170

PbAc 225 215.60 4 1241 1279 435 | 228.0 | 264.0

{PbAC 225 193.84 4 1249 108.4 3.75 606.0 I b 333.0 I b
Oregon Guich 225 23595 1 1204 155 11 260 200
Oragon Guich 225 225.51 1 1224 230 05 220 10.0
Oregon Guich 225 22439 11 1238 253 05 51.0 430
|Oregon Guich 225 24420 1N 1242 | 117 05 10.0 100

a a priori outlier determinations
b Outside 95% Prediction Intervals




TABLE C-9 Best Curve Fit Parameters

BLOCD BONE LIVER

PbAc Curve - Exp PbAc Curve - Linear PbAc Curve - Linear

a 68 a 8.82 a 147

b b 0.0312 b 1.048

[ 129 c c

d 0.0066 d d

R2 0.949 R2 0774 R2 0.903
Equations Used

EXP Y=atc*'{1-exp{-d*dose})

LN Y=a+b"dose

KIDNEY

PbAc Curve - Linear

a 104
b 1.021
c

d

R2 0.889



TABLE C-10 Relative Bioavailability of Lead in Test Material

Test Material
Endpoint Qregon Guich
Blood 0.06
Kidney 0.04
Liver 0.05
Bone 0.004
Definitions

Plausible Range:
Preferred Range:
Suggested Point Est:

Relative Bioavailability

RBA(Blood) to mean RBA for Tissues
RBA(Blood) to (RBA(Blood) + RBA(Tissues))/2
1/2(RBA(Blood) + (RBA(Blood)+RBA(Tissues))/2)

Oregon Guich

o
Plausible Range
Preferred Range

Point Estimate

0.06 0.03
0.06 0.05

0.06

Absolute Bioavailability

Plausible Range
Preferred Range
Point Estimate

Oregon Guich |
3% 2%
3% 2%

3%




TABLE C-11

RPD = Relative Percent Difference
RPD = 100*[Orig-Dupl/{{Orig+Dup)/2

INTRALABORATORY DUPLICATES

* Non detects evaluated at 1/2 DL

Pig Number __group _material administered __dosage _day _matrix g" licate Value”  Original Value® Average RPD ___ Avg RPD

1243 3 PbAc 75 -4 BLOOD 05 05 05 0%

1251 5 Galena 75 -4 BLOOD 05 05 05 0%

1209 6 Galena 225 -4 BLOOD 05 05 05 0%

1235 1 Control 0 0BLOOD 05 05 05 0%

1208 2  PbAc 25 0 BLOOD 05 05 05 0%

1217 2  PbAc 25 0 BLOOD 05 05 05 0%

1222 4  PbAc 225 1 BLOOD 31 19 25 -48%

1203 6 Galena 225 1 BLOOD 05 05 05 0%

1252 8  Paimerton Loc2 25 1 BLOOD 05 05 05 0%

1212 9  Palmerton Loc2 75 2 BLOOD 05 05 05 0%

1221 10  Paimerton Loc2 225 2 BLOOD 42 4 a4 5%

1245 10 Palmerton Loc2 225 2 BLOOD 3.3 22 275 -40%

1233 5 Galena 75 3 BLOOD 05 05 05 0%

1216 10 Palmerton Loc2 225 3 BLOOD 69 58 6.35 7%

1242 11 Oregon Guich 225 3 BLOOD 05 05 05 0%

1226 4  PbAc 225 5 BLOOD 52 6.2 57 18%

1247 6 Galena 225 5 BLOOD 05 05 05 0%

1229 7 Galena 675 5 BLOOD 05 05 05 0%

1236 1 Control 0 7BLOOD 05 11 08 75%

1215 2  PbAc 25 7 BLOOD 26 27 265 4%

1250 5 Galena 75 7 8LOOD 05 11 0.8 75%

1241 4 PbAc 225 8 BLOOD 10 9 85 1%

1233 5 Galena 75 9 BLOOD 05 05 05 0%

1203 6 Galena 225 9 BLOOD 05 05 05 0%

1236 1 Control 0 12 BLOOD 05 05 05 0%

1225 4 PbAc 225 12 BLOOD a7 104 955 18%

1221 10 Palmerton Loc2 225 12 BLOOD 78 66 7.1 -14%

1241 4  PbAc 225 15 BLOOD 108 9.4 101 4%

1204 11 Oregon Guich 225 15 BLOOD 18 05 115 -113%

1224 11 Oregon Guich 225 15 BLOOD 23 19 21 -19% 7% BLOOD
1244 4  PbAc 225 15 FEMUR 15.05 435 87 -110%

1239 10 Palmerton Loc2 225 15 FEMUR 665 5.8 6225 -14%

1204 11 Oregon Guich 225 15 FEMUR 14 141 125 24% -49%  FEMUR
1227 3  PbAc 75 15 KIDNEY 93 107 100 14%

1235 7 Galena 675 15 KIDNEY 10 20 15 67%

1246 10 Palmerton Loc2 225 15 KIDNEY 170 25 1975 28% 36% KIDNEY
1251 5 Galena 75 15 LIVER 10 10 10 0%

1207 8  Palmerton Loc2 25 15 LIVER 27 28 275 4% 2% LIVER




TABLE C-12 CDC STANDARDS

Measured* Nominal
Sample ID Day Q Low Std MedStd HighStd | LowStd MedStd  HighStd
12.1 4 < 1 17 438 14.9
12.1 0 1 17 4.8 14.9
12.1 1 < 1 17 4.8 14.9
121 3 18 17 4.8 14.9
12.1 5 16 17 48 14.9
12.1 12 17 17 48 149
122 -4 46 17 4.8 14.9
122 1 4.8 17 48 14.9
122 2 3.9 17 48 14.9
122 3 49 1.7 48 149
122 7 44 17 48 14.9
122 9 5.3 17 4.8 14.9
122 15 4 17 48 14.9
123 0 16.5 17 48 14.9
12.3 2 16.3 1.7 48 14.9
12.3 5 15.1 17 4.8 14.9
12.3 7 15.4 17 48 14.9
123 9 17.4 17 4.8 14.9
12.3 12 11.4 17 48 14.9
12.3 15 16.1 17 48 14.9
Averages 1.35 456 15.46
Mean ratios 0.79 0.85 1.04

* Non-detects evaluated at the detection limit



TABLE C-13 lNTERLABbRATORY COMPARISON

Tag Pig Group Material Dosage Quaiffier Result
Number Number Administered CDC EPA CDC EPA Average RPD
e e ——— e — —

8-912-0120 1204 11 Oregon Guich 225 < < 06 1 08 50
8-912-0121 1207 8 Palmerton Loc 2 25 < < 06 1 08 50
8-912-0122 1225 4 PbAc 225 < < 06 1 08 50
8-912-0177 1253 5 Galena 75 < < 0.6 1 08 50
8-912-0178 1232 g Palmerton Loc 2 75 < < 06 1 08 50
8-912-0178 21217 2 PbAc 25 < < 06 1 0.8 50
8-912-0234 1210 9 Palmerton Loc 2 75 < < 06 1 08 50
8-912-0235 1229 7 Galena 675 < < 06 1 0.8 50
8-912-0236 1238 1" Oregon Gulch 225 < < 06 1 08 50
8-912-0291 1245 8 Palmerton Loc 2 25 < < 06 1 08 50
8-912-0292 1204 11 QOregon Guich 225 < < 06 1 08 50
8-912-0293 1221 10 Palmerton Loc 2 225 2.4 4 32 50
8-912-0348 1241 4 PbAc 225 8.2 7.8 8 5
8-912-0349 1213 2 PbAc 25 1 24 17 82
8-912-0350 12.1 - - - < 06 18 1.2 100
8-912-0405 1238 11 Oregon Guich 225 < 06 16 1.1 91
8-912-0406 1240 3 PbAc 75 43 49 46 13
8-912-0407 1255 3 PbAc 75 35 49 42 33
8-912-0462 1251 5 Galenha 75 < < 06 1 0.8 50
8-912-0463 1223 8 Palmerton Loc 2 25 < < 086 1 0.8 50
8-912-0464 1238 11 Oregon Gulch 225 < 06 16 11 21
8-912-0519 1204 1 Oregon Guich 225 < 06 13 0.95 74
8-912-0520 1226 4 PbAc 225 7.9 9.1 8.5 14
8-812-0521 1242 11 Oregon Guich 225 < 06 1.3 0.95 74
8-912-0576 21236 1 Control 0 < < 0.6 1] 08 50
8-912-0577 1203 6 Galena 225 < 0.6 1.2 0.9 67
B-812-0578 1225 4 PbAgc 225 93 104 9.85 11

8-912-0633 1241 4 PbAc 225 2.8 94 96 -4

8-912-0634 1225 4 PbAc 225 8 84 82 5

8-912-0635 1247 6 Galena 225 < < 0.6 1 0.8 50
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FIGURE C-1 PbAc Groups by Day
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FIGURE C-2 Oregon Guich Groups
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FIGURE C-3
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FIGURE C-4 Group Mean PbB By Day
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FIGURE C-5 COMPARISION OF DUPLICATE ANALYSES
PHASE Il EXPERIMENT 12

Criginal Value {ug/dL)
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Panel B
Tissue Lead

\ y=1.16x-2.25

R® = 0.997
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Blind random duplicates submitted at a 5% rate to EPA laboratories to provide
a measure of analytical precision (reproducibility)




FIGURE C-6 CDCP CHECK SAMPLES
PHASE Il EXPERIMENT 12
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FIGURE C-7 BEST FIT CURVE WITH 95% PREDICTION INTERVALS*

Swine Study Phase Il Exp 12

MATERIAL: PbAc
ENDPOINT: Biood Lead AUC
BEST FIT EQUATION: Y=a+c*(1-exp(-d*X))

Generated using Table Curve 2D v. 3.0. Outliers represented by "+".
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0 100 200 300
Dose (ug Pb/kg-day)
[Parameters| Value Std. Error 95% Confidence Limits
a 6.8 fixed value - —
c 129 fixed value - -
d 0.0066 0.0005 0.0056 0.0076
| AdjrR* 0949 |




Swine Study Phase |l Exp 12

FIGURE C-8 BEST FIT CURVE WITH 95% PREDICTION INTERVALS*

MATERIAL; PbAc
ENDPOINT: Bone Lead
BEST FIT EQUATION: Y=at+b*X

Bone Lead {ug Pb/g ashed wt.)

0 100 200 300
Dose (ug Pb/kg-day)
[Parameters| Value Std. Error 95% Confidence Limits
a 0.62 fixed value - -
b 0.031 0.0029 0.025 0.037

| AdiR?  0.774 |

Generated using Table Curve 2D v. 3.0, Outliers represented by "+",




Swine Study Phase il Exp 12

FIGURE C-9 BEST FIT CURVE WITH 95% PREDICTION INTERVALS*

MATERIAL: PbAc
ENDPOQINT: Liver Lead
BEST FIT EQUATION: Y=a+b*X.
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Dose (ug Pb/kg-day)
[Parameters Vaiue Std. Error 95% Confidence Limits
a 14.7 fixed value -— -
b 1.049 0.063 0.914 1.183
| AdjirR?  0.903 |

Generated using Table Curve 2D v. 3.0. Outliers represented by "+".




FIGURE C-10 BEST FIT CURVE WITH 95% PREDICTION INTERVALS*

Swine Study Phase |l Exp 12

MATERIAL: PbAc
ENDPOINT: Kidney Lead
BEST FIT EQUATION: Y=a+b*X
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Parameters] Value Std. Error 95% Confidence Limits
a 10.4 fixed value - —
b 1.021 0.064 0.886 1.157
| Adjir® 0.889 |

Generated using Table Curve 2D v, 3.0. Outliers represanted by “+*.







